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IDENTIFICATION OF NOVEL E2F TARGET GENES AND USE THEREOF 

The present Invention concerns modifying plant characteristics. More particularly, the present 
invention relates to identification of genes and proteins involved in E2Fa/Dpa-medlated 
5 processes and further relates to use of such genes and proteins for modifying characteristics in 
plants. 

Growth, development and differentiation of higher organisms are controlled by a highly ordered 
set of events called the cell cycle (Morgan, 1997). Cell division and cell growth are operated by 

10 the celt cycle, which ensures correct timing and high fidelity of the different transition events 
involved. Cell cycle regulation at both G1->S and G2-»M phase transitions depends on the 
formation of appropriate protein complexes and both transitions are believed to be the major 
control points in the cell cycle. The cell's decision to proliferate and synthesize DNA and 
ultimately to divide is made at the G1-»S restriction point in late G1. Overcoming this point of no 

15 return requires the cell's competence to initiate DNA synthesis as well as the expression of S- 
phase genes. Transcription of S-phase-specific genes requires binding to the DNA of an E2F 
transcription factor. Dimerisation of E2F with DP is a prerequisite for high affinity binding to the 
E2F consensus DNA binding site (TTT(C/G)(C/G)CGC), that can be found in the promoters of 
genes involved in DNA replication, repair, checkpoint control and differentiation (Ren et al., 2002; 

20 Weinmann et al., 2001; Kel et al., 2001). Variants of this consensus sequence as well as other 
locations of this consensus sequences are also found. The heterodimeric E2F/dimerization 
partner (DP) transcription factor also regulates the promoter activity of multiple genes, which are 
essential for DNA replication and cell cycle control {Helin, 1998; Muller and Helln. 2000). E2F 
transcription factors are critical effectors of the decision to pass the restriction point and to allow 

25 the cell to proceed in S-phase. 

In the Arabidopsis genome, 3 E2F (E2Fa, E2Fb, and E2Fc) and 2 DP genes (DPa and DPb) are 
present (Vandepoele et al., 2002). The phenotypic analysis of plants overexpressing the 
E2Fa/DPa geneswas described recently (De Veylder et al., 2002). Microscopic analysis revealed 

30 that E2Fa/DPa overproducing cells underwent ectopic celt division or endoreduplication, 
depending on the cell type. Whereas extra cell divisions resulted in cells being smaller than 
those seen in the same tissues of control plants, extra endoreduplication caused formation of 
giant nuclei. By RT-PCR it was demonstrated that expression levels of genes involved in DNA 
replication (CDC6, ORC1, MCM, DNA pol a) were strongly upregulated in plants overexpressing 

35 E2Fa and Dpa (De Veylder et al., 2002). 
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The aim of the present invention is to identify genes having altered expression levels in plants 
overexpressing E2Fa and Dpa relative to expression levels in corresponding wild type plants. 
Furthermore, it is the aim of the present invention to provide means to modulate expression of 
these genes, which in turn allows for modulation of the biological processes that they control. It is 
5 the aim of the present invention to mimic E2F/DP activity by manipulating downstream factors 
involved in E2F/DP pathways. This strategy allows a fine-tuning of the effects of E2Fa/DPa,. 
Whereas overexpression of E2Fa or DP or both can be pleiotropic, it is the aim of the invention 
to provide methods to alter plant characteristics in a more controlled and targeted way. 
Modulation of particular biological processes can give rise to plants having altered 
10 characteristics, which can have particularly useful applications in agriculture and horticulture. 

The present invention concerns a method for modifying plant characteristics, such as plant 
growth, plant yield, development, biochemistry, physiology, architecture or stress tolerance by 
modulation of the genes according to the present invention and/or by modulation of the 
15 proteins encoded by these genes. The present invention also concerns genetic constructs for 
performing the methods of the invention and to plants or plant parts obtainable by the 
methods of the present invention, which plants have altered characteristics compared to their 
otherwise isogenic counterparts. The invention also extends to recombinant nucleic acids and 
the use thereof in the methods according to the invention. 

20 

The inventors designed a microarray experiment, comparing transcript levels of more than 
4579 genes of wild type and transgenic Arabidopsis lines overexpressing E2Fa/DPa. 
Surprisingly, the inventors found that a wide variety of classes of genes are up or down 
regulated in E2Fa-Dpa overexpressing plants. These sequences are represented with their 

25 (Munich information center for protein sequences (MIPS) accession number in tables 4 and 5. 
Further classification of these genes according to their function Is provided in Tables 1 and 2. 
Sequences which were at least 2-fold upregulated or 2-fold downregulated are shown in 
Tables 1 and 2, respectively. Promoter analysis of these genes allowed for the identification of 
genes under the direct control of E2Fa and/or DPa proteins and genes that are indirectly 

30 controlled by the E2Fa/DPa complex. Examples of mechanisms for such indirect control 
include, (i) recognition by E2F/DP of other sequence elements that diverge from the 
consensus recognition site; (ii) possible association of E2F/DP with other DNA binding 
proteins capable of recognizing other DNA elements; and (iii) sequential transcription 
activation of a first gene capable of regulating transcription of a second gene. It is to be 

35 understood that having an E2F target sequence is not a prerequisite to be regulated by E2F. 
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The gene that corresponds to the sequence deposited under the database accession number 
At1g57680 (accession number of the MIPS MATDB database, 
http://mips asf.de/Droi/thal/dbyindex.html) is an example of a gene which is likely to be under 
the indirect control of the E2Fa/Dpa complex. This gene is of unknown function. It was 
5 surprising to find this unknown gene and the other genes of Tables 1 , 2, 4 and 5 to be involved 
in E2Fa/Dpa controlled processes. 

Therefore, according to the present invention, there is provided a method to alter plant 
characteristics, comprising modifying expression of one or more nucleic acids and/or modifying 
10 the activity of one or more proteins, which nucleic acids or proteins are essentially similar to 
any one of SEQ ID NO 1 to 104 and/or to a nucleic acid sequence or protein sequence 
deposited under accession number At1g57680 and/or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 and 5. 

15 The term "modifying the expression" relates to increasing or decreasing or altering in time or 
place the expression of a nucleic acid. According to the invention, the "nucleic acid" or the 
"gene" may be the wild type, i.e. native or endogenous or heterologous, i.e. derived from 
another individual plant or plant species. The gene (transgene) may be substantially modified 
from its native form in composition and/or genomic environment through deliberate human 

20 manipulation. This transgene can be introduced into a host cell by transformation techniques. 
Also expression of the native genes can be modified by introduction in the plant of regulatory 
sequences capable of altering expression of the native gene. The term "modifying the activity" 
relates to enhancing, or decreasing or altering in time or place the activity of a protein or 
polypeptide. According to the invention, the "protein" or the "polypeptide" may be the wild type 

25 protein, i.e. native or endogenous, or alternatively, the protein may be heterologous, i.e. 
derived from another individual or species. 

The term "essentially similar to" a protein or a gene of the present invention as used herein 
includes homologues, derivatives and functional fragment thereof. The term "essentially similar 

30 to" also includes at least a part of the protein or gene in question; a complement of the protein 
or gene; RNA, DNA, a cDNA or a genomic DNA corresponding to the protein or gene; a variant 
of the gene or protein due to the degeneracy of the genetic code; a family member of the 
gene or protein; an allelic variant of the gene or protein; and different splice variant of the 
gene or protein and variants that are interrupted by one or more intervening sequences. 

35 Advantageously, nucleic acids or proteins essentially similar to the proteins and nucleic acids 
according to the invention may be used in the methods of the present invention. 
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"Homologues" of the proteins of the present Invention encompass peptides, oligopeptides, 
polypeptides, proteins and enzymes having amino acid substitutions, deletions and/or 
additions relative to the protein in question and having similar biological and functional activity 
5 as an unmodified protein from which they are derived. To produce such homologues, amino 
acids of the protein may be replaced by other amino acids having similar properties (such as 
similar hydrophobicity, hydrophilicity, antigenicity, propensity to form or break a-helical 
structures or p-sheet structures). Conservative substitution tables are well known in the art 
(see for example Creighton (1984) Proteins. W.H. Freeman and Company). The homologues 
10 useful in the method according to the invention may have at least 50% sequence identity or 
similarity (functional identity) to the unmodified protein, alternatively at least 60% sequence 
identity or similarity to an unmodified protein, or alternatively at least 70% sequence identity or 
similarity to an unmodified protein. Typically, the homologues have at least 80% sequence 
identity or similarity to an unmodified protein, preferably at least 85% sequence identity or 
15 similarity, further preferably at least 90% sequence identity or similarity to an unmodified 
protein, most preferably at least 95% sequence identity or similarity to an unmodified protein. 
This % identity can be calculated using the Gap program in the WISCONSIN PACKAGE 
version 10.0-UNIX from Genetics Computer Group, Inc based on the method of Needleman 
and Wunsch (J. Mol. Biol. 48:443-453 (1970)) using the set of default parameters for pairwise 
20 comparison (for amino acid sequence comparison: Gap Creation Penalty - 8, Gap Extension 
Penalty = 2; for nucleotide sequence comparison: Gap Creation Penalty = 50; Gap Extension 
Penalty = 3) 

Methods for the search and identification of other homologues of the proteins of the present 
invention, or for nucleic acid sequences encoding homologues of proteins of the present 
invention would be well known to person skilled in the art. Methods for the alignment of 
sequences for comparison are well known in the art, such methods include GAP, BESTFIT, 
BLAST, FASTA and TFASTA. The BLAST algorithm calculates percent sequence identity and 
performs a statistical analysis of the similarity between the two sequences. The software for 
performing BLAST analysis is publicly available through the National Center for Biotechnology 
Information. 

Two special forms of homology, orthologous and paralogous, are evolutionary concepts used 
to describe ancestral relationships of genes. The term "paralogous" relates to gene- 
35 duplications within the genome of a species leading to paralogous genes. The term 
"orthologous" relates to homologous genes in different organisms due to ancestral relationship. 
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The term "homologues" as used herein also encompasses paralogues and orthologues of the 
proteins used in the methods according to the invention. 

"Substitutional variants" of a protein are those in which at least one residue in an amino acid 
5 sequence has been removed and a different residue inserted in its place. Amino acid 
substitutions are typically of single residues, but may be clustered depending upon functional 
constraints placed upon the polypeptide; insertions will usually be of the order of about 1-10 
amino acid residues, and deletions will range from about 1-20 residues. 

10 "Insertional variants" of a protein are those in which one or more amino acid residues are 
introduced into a predetermined site in the protein. Insertions can comprise a mi no-terminal 
and/or carboxy-terminal fusions as well as intra-sequence insertions of single or multiple amino 
acids. Generally, Insertions within the amino acid sequence will be smaller than amino- or 
carboxy-terminal fusions, of the order of about 1 to 10 residues. Examples of amino- or 

15 carboxy-terminal fusion proteins or peptides include the binding domain or activation domain of 
a transcriptional activator as used in the yeast two-hybrid system, phage coat proteins, 
(histidine)e-tag, glutathione S-transferase-tag, protein A, maltose-binding protein, dihydrofolate 
reductase, Tag»100 epitope, c-myc epitope, FI_AG®-epitope, lacZ, CMP (calmodulin-binding 
peptide), HA epitope, protein C epitope and VSV epitope. 

20 

"Deletion variants" of a protein are characterized by the removal of one or more amino acids 
from the protein. Amino acid variants of a protein may readily be made using peptide synthetic 
techniques well known in the art, such as solid phase peptide synthesis and the like, or by 
recombinant DNA manipulations. The manipulation of DNA sequences to produce 
25 substitution, insertion or deletion variants of a protein are well known in the art. For example, 
techniques for making substitution mutations at predetermined sites in DNA are well known to 
those skilled in the art and include M13 mutagenesis, T7-Gen in vitro mutagenesis (USB, 
Cleveland, OH), QuickChange Site Directed mutagenesis (Stratagene, San Diego, CA), PCR- 
mediated site-directed mutagenesis or other site-directed mutagenesis protocols. 

30 

The term "derivatives" of a protein according to the present invention are those peptides, 
oligopeptides, polypeptides, proteins and enzymes which may comprise substitutions, or 
deletions or additions of naturally and non-naturally occurring amino acid residues compared 
to the amino acid sequence of a naturally-occurring form of the protein as deposited under the 
35 accession numbers presented in table 1, 2, 4 and 5. "Derivatives" of a protein of the present 
invention encompass peptides, oligopeptides, polypeptides, proteins and enzymes which may 
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comprise naturally occurring altered, glycosylated, acylated or non-naturaily occurring amino 
acid residues compared to the amino acid sequence of a naturally-occurring form of the 
polypeptide. A derivative may also comprise one or more non-amino acid substituents 
compared to the amino acid sequence from which it is derived, for example a reporter 
5 molecule or other ligand, covalently or non-covalently bound to the amino acid sequence such 
as, for example, a reporter molecule which is bound to facilitate its detection, and non-naturally 
occurring amino acid residues relative to the amino acid sequence of a naturally-occurring 
protein of the present invention. 

10 The expression "functional fragment" of a protein or a nucleic acid refers to a fragment that has 
at least some contiguous amino acid residues of said protein or at least some contiguous 
nucleic acid residues, and that has retained the biological activity of said naturally-occurring 
protein or said nucleic acid. 

15 Advantageously, the method according to the present invention may also be practiced using 
fragments of DNA or of a nucleic acid sequence. The term "DNA fragment or DNA segment" 
refers to a piece of DNA derived or prepared from an original (larger) DNA molecule. The term 
is not restrictive to the content of the DNA fragment or segment, which can be any DNA, with 
any functionality. For example, the DNA fragment or segments can comprise many genes, 

20 with or without additional control elements or may contain just spacer sequences etc. 

The present invention also encompasses nucleic acid sequences capable of hybridising with a 
nucleic acid sequence of the present invention or a nucleic acid encoding a protein according 
to the present invention. The term "hybridisation" as defined herein is the process wherein 

25 substantially homologous complementary nucleotide sequences anneal to each other. The 
hybridisation process can occur entirely in solution, i.e. both complementary nucleic acids are 
in solution. Tools in molecular biology relying on such a process include the polymerase chain 
reaction (PCR; and all methods based thereon), subtractive hybridisation, random primer 
extension, nuclease S1 mapping, primer extension, reverse transcription, cDNA synthesis, 

30 differential display of RNAs, and DNA sequence determination. The hybridisation process can 
also occur with one of the complementary nucleic acids immobilised to a matrix such as 
magnetic beads, Sepharose beads or any other resin. Tools in molecular biology relying on 
such a process include the isolation of poly (A+) mRNA. The hybridisation process can 
furthermore occur with one of the complementary nucleic acids immobilised to a solid support 

35 such as a nitro-cellulose or nylon membrane or immobilised by e.g. photolithography to e.g. a 
siliceous glass support (the latter known as nucleic acid arrays or microarrays or as nucleic 
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acid chips). Tools in molecular biology relying on such a process include RNA and DNA gel 
blot analysis, colony hybridisation, plaque hybridisation, in situ hybridisation and microarray 
hybridisation. In order to allow hybridisation to occur, the nucleic acid molecules are generally 
thermally or chemically denatured to melt a double strand into two single strands and/or to 
5 remove hairpins or other secondary structures from single stranded nucleic acids. The 
stringency of hybridisation is influenced by conditions such as temperature, salt concentration 
and hybridisation buffer composition. High stringency conditions for hybridisation include high 
temperature and/or low salt concentration (salts include NaCI and Na 3 -citrate) and/or the 
inclusion of formamide in the hybridisation buffer and/or lowering the concentration of 

10 compounds such as SDS (detergent) in the hybridisation buffer and/or exclusion of compounds 
such as dextran sulphate or polyethylene glycol (promoting molecular crowding) from the 
hybridisation buffer. Conventional hybridisation conditions are described In, for example, 
Sambrook (2001) Molecular Cloning: a laboratory manual, 3rd Edition Cold Spring Harbor 
Laboratory Press, CSH, New York, but the skilled craftsman will appreciate that numerous 

15 different hybridisation conditions can be designed in function of the known or the expected 
homology and/or length of the nucleic acid sequence. With specifically hybridising is meant 
hybridising under stringent conditions. Specific conditions for "specifically hybridising" are for 
example: hybridising under stringent conditions such as a temperature of 60°C followed by 
washes in 2XSSC, 0.1XSDS, and 1X SSC, 0.1X SDS. Sufficiently low stringency hybridisation 

20 conditions are particularly preferred to isolate nucleic acids heterologous to the DNA 
sequences of the invention defined supra. Elements contributing to heterology include 
allelism, degeneration of the genetic code and differences in preferred codon usage. 

Another method for altering growth characteristics resides in use of a nucleic acid sequence 
25 which is an alternative splice variant of a gene of the present invention (deposited in the MIPS 
database under the accession numbers as presented in Tables 1, 2, 4 or 5). The term 
"alternative splice variant" as used herein encompasses variants in which introns and selected 
exons have been excised (for example, such that the mRNA has seed-preferred expression), 
optionally in response to specific signals. Such variants will be ones in which the biological 
30 activity of the proteins of the present invention remains unaffected, which can be achieved by 
selectively retaining functional segments of the proteins. Methods for making such splice 
variants are well known in the art. 

35 The term "plant characteristic" means any characteristic of the plant and is also used In the 
meaning of "growth characteristics". These terms refer to a change in one or more cellular 
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processes involved in growth and development. These processes encompass, but are not 
limited to, cell cycle progression, cell division and plant developmental processes, such as 
pattern formation, differentiation, cell fate etc. A change in one or more of these cellular 
processes may be manifested by a change in characteristics, such as yield, biomass 
5 production, growth rate, plant architecture, number of organs, size of organs, early vigour, 
survival rate, stress tolerance, senescence, time of flowering, time to flower and more. These 
characteristics are also encompassed by the term "growth characteristics". The term plant 
characteristic or growth characteristic further encompasses a change in metabolism, 
biochemistry and physiology of a plant and more. 

10 

"Growth" refers to the capacity of the plant or of plant parts to grow and increase in biomass 
while "yield" refers to the harvestable biomass of plants or plant parts, particularly those parts 
of commercial value. Field-grown plants almost always will experience some form of stress, 
albeit mild, and therefore the terms growth, or yield or biomass production or biomass, do not 
15 to distinguish the performance of the plants under non-stressed or under stress conditions. As 
certain beneficial effects of the invention on growth and yield are expected to occur under both 
severe and mild stress conditions, they are thus described as Increasing growth and/or yield 
under stressed and non-stressed conditions. 

20 "Plant development" means any cellular process of a plant that is involved in determining the 
developmental fate of a plant cell, in particular the specific tissue or organ type into which a 
progenitor cell will develop. Cellular processes relevant to plant development will be known to 
those skilled in the art. Such processes include, for example, morphogenesis, 
photomorphogenesis, shoot development, root development, vegetative development, 

25 reproductive development, stem elongation, flowering, and regulatory mechanisms involved in 
determining cell fate, in particular a process or regulatory process involving the cell cycle. 

"Plant architecture'', as used herein refers to the external appearance of a plant, including any 
one or more structural features or a combination of structural features thereof. Such structural 

30 features Include the shape, size, number, position, colour, texture, arrangement, and 
patternation of any cell, tissue or organ or groups of cells, tissues or organs of a plant, 
including the root, stem, leaf, shoot, petiole, trichoma, flower, petal, stigma, style, stamen, 
pollen, ovule, seed, embryo, endosperm, seed coat, aleurone, fibre, fruit, cambium, wood, 
heartwood, parenchyma, aerenchyma, sieve element, phloem or vascular tissue, amongst 

35 others. 
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"Plant biochemistry" is to be understood by those skilled in the art to refer to the metabolic. 
"Metatbolism" as used in the present ivention is interchangeable with biochemistry. 
Meatbolism and/or biochemistry encompass catalytic or assimilation or other metabolic 
processes of a plant, Including primary and secondary metabolism and the products thereof, 
including any element, small molecules, macromolecules or chemical compounds, such as but 
not limited to starches, sugars, proteins, peptides, enzymes, hormones, growth factors, nucleic 
acid molecules, celluloses, hemicelluloses, calloses, lectins, fibres, pigments such as 
anthocyanins, vitamins, minerals, micronutrients, or macronutrients, that are produced by 
plants. 

"Plant physiology" encompasses the functional processes of a plant, including developmental 
processes such as growth, expansion and differentiation, sexual development, sexual 
reproduction, seed set, seed development, grain filling, asexual reproduction, cell division, 
dormancy, germination, light adaptation, photosynthesis, leaf expansion, fiber production, 
secondary growth or wood production, amongst others; responses of a plant to externally- 
applied factors such as metals, chemicals, hormones, growth factors, environment and 
environmental stress factors (e.g. anoxia, hypoxia, high temperature, low temperature, 
dehydration, light, day length, flooding, salt, heavy metals, amongst others), including adaptive 
responses of plants to said externally-applied factors. 

The term "stress tolerance" is understood as the capability of better survival and/or better 
performing in stress conditions such as environmental stress, which can be biotic or abiotic. 
Salinity, drought, heat, chilling and freezing are all described as examples of conditions which 
induce osmotic stress. The term "environmental stress" as used in the present invention refers 
to any adverse effect on metabolism, growth or viability of the cell, tissue, seed, organ or whole 
plant which is produced by a non-living or non-biological environmental stressor. More 
particularly, it also encompasses environmental factors such as water stress (flooding, water 
logging, drought, dehydration), anaerobic (low level of oxygen, C02 etc.), aerobic stress, 
osmotic stress, salt stress, temperature stress (hot/heat, cold, freezing, frost) or nutrients 
deprivation, pollutants stress (heavy metals, toxic chemicals), ozone, high light, pathogen 
(including viruses, bacteria, fungi, insects and nematodes) and combinations of these.Biotlc 
stress is stress as a result of the impact of a living organism on the plant. Examples are stress 
caused by pathogens (virus, bacteria, nematodes insects etc.). Another example is stress 
caused by an organism, which is not necessarily harmful to the plant, such as the stress 
caused by a symbiotic or an epiphyte. 
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As shown in Tables 1 and 2, several of the E2Fa-DPa target genes identified have an E2F 
recognition sequence in their promoter and most of these genes are involved in DNA 
replication. The secondary induced genes, which are the genes not having the E2F target 
consensus sequence in their promoter region, encode proteins involved in cell wall 
biosynthesis, transcription, signal transduction, or have an unknown function. Surprisingly, a 
large number of metabolic genes were modified as well, mainly genes involved in nitrate 
assimilation or metabolism and carbon metabolism. 



Therefore, according to the invention, there is provided a method as described above, wherein 
10 said modified growth characteristic is selected from any one or more of the following: altered 
development, increased yield and/or biomass, altered plant architecture, altered plant 
biochemistry, altered plant physiology, altered metabolism, enhanced survival capacity and/or 
enhanced stress tolerance, each relative to corresponding wild type plants. 

15 The putative direct E2Fa-DPa target genes as identified by the presence of an E2F-DP-binding 
site, mainly belong to the group of genes involved in DNA synthesis, whereas the secondary 
induced genes are mainly linked to nitrogen assimilation and carbohydrate metabolism. 
Therefore, it is elucidated by the present invention that enhanced levels of E2Fa-Dpa in plants 
have an impact on expression levels of genes involved in nitrogen assimilation. The 

20 experimental data suggest that in E2Fa/Dpa overexpressing plants there is a drain of nitrogen 
to the nucleotide synthesis pathway causing a decreased synthesis of other nitrogen 
compounds such as amino acids and storage proteins. Corresponding to these findings, the 
inventors found that that the level of endoreduplication of E2Fa-DPa transgenic plants 
depends on the amount of nitrogen available In the medium. 

25 

As purine and pyrimidine bases are nitrogen-rich, the induction of nitrogen assimilation genes 
In the E2Fa-DPa transgenic plants is a mechanism to supply enough nitrogen for nucleotide 
biosynthesis. Most likely this drain of nitrogen from essential biosynthetic pathways to the 
nucleotide biosynthesis pathway has its effects on many aspects of plant metabolism, as can 
30 be seen from the reduction of expression of vegetative storage protein genes and genes 
involved in amino-acid biosynthesis. 

The elucidation of genes that are able to shift the nitrogen assimilation from one biological 
process to another biological process is important for many applications. 

35 
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Therefore a particular aspect of the invention is the use of genes involved in carbon and/or 
nitrogen metabolism or allocation, for altering nitrogen and carbon metabolism and/ or to alter 
the balance between carbon and nitrogen or to reallocate carbon and/or nitrogen or to alter the 
composition of components containing carbon and nitrogen. These genes can now be used to 
5 alter the nitrogen composition of nitrogen-containing compounds in a cell, such as 
nlcotinamide-containing molecules, amino acid, nucleic acid, chlorophyll or any other 
metabolites. Also within the scope of the present inventions are these altered components 
obtainable by the methods of the present invention, with altered balance between carbon and 
nitrogen. Also envisaged by the present invention is the use of the genes of the present 
10 invention, or the proteins as pharmaceutical compounds. Also the genes, proteins and 
methods as described herein can be used to develop pharmaceutical compounds or to 
improve known pharmaceutical compounds. 

Therefore, according to the present invention, there is provided a method as described above, 
15 wherein said altered metabolism comprises altered nitrogen and/or carbon metabolism. 

In a particular embodiment, said carbon metabolism comprises the processes of carbon 
fixation, photosynthesis and photorespi ration. In another embodiment, said nitrogen 
metabolism comprises nitrogen fixation or the reallocation of nitrogen residues from the pool of 
20 amino acids into the pool of nucleic acids or vice versa. 

Also, a particular embodiment of the present invention is a method as described above to 
influence DNA synthesis and DNA replication. 

25 Microarray analysis of E2Fa-DPa overexpressing lines identified a cross-talking matrix 
between DNA replication, nitrogen assimilation and photosynthesis. It has been described 
previously that here is a link between carbon:nitrogen availability and growth, storage lipid 
mobilization and photosynthesis (Martin T. (2002)). Therefore according to the present 
invention there is provided, a method as described above, wherein said altered growth 

30 characteristic comprises altered storage lipid mobilization and/or photosynthesis. 

The microarray studies elucidated for the first time genes that are upregulated and the genes 
that are downregulated in a plant cell overexpressing E2Fa/DPa. Accordingly, the present 
invention provides a recombinant nucleic acid comprising: 
35 (a) one or more nucleic acid sequences essentially similar to a nucleic acid 

sequence deposited under accession number At1g57680 and/or deposited under any of the 
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accessions numbers presented in Tables 1, 2, 4 or 5, or the complement thereof; and 

optionally operabiy linked to 

(b) a regulatory sequence. 

5 In a particular embodiment of the present invention said regulatory sequence is a plant- 
expressible promoter. In a further embodiment of the invention the promoter is a constitutive 
promoter, such as the GOS2 promoter, the ubiquitin promoter, the actin promoter. In another 
embodiment of the invention the promoter is a promoter active in the merlstem or in dividing 
cells, such as, but not limited to the cdc2 promoter, RNR promoter, MCM3 promoter. 
10 Alternatively, the regulatory element as mentioned above can be a translational enhancer, or a 
transcriptional enhancer that is used to enhance the expression of a gene according to the 
present invention. 

The term "Regulatory sequence" refers to control DNA sequences, which are necessary to 
15 affect the expression of coding sequences to which they are operabiy linked. The nature of 
such control sequences differs depending upon the host organism. In prokaryotes, control 
sequences generally include promoters, ribosomal binding sites, and terminators. In 
eukaryotes generally control sequences include promoters, terminators and enhancers or 
silencers. The term "control sequence" Is intended to include, at a minimum, all components 
20 the presence of which are necessary for expression, and may also include additional 
advantageous components and which determines when, how much and where a specific gene 
is expressed. Reference herein to a "promoter" is to be taken in its broadest context and 
includes the transcriptional regulatory sequences derived from a classical eukaryotic genomic 
gene, including the TATA box which is required for accurate transcription initiation, with or 
25 without a CCAAT box sequence and additional regulatory elements (I.e. upstream activating 
sequences, enhancers and silencers) which alter gene expression in response to 
developmental and/or external stimuli, or in a tissue-specific manner. The term "promoter" also 
includes the transcriptional regulatory sequences of a classical prokaryotic gene, in which case 
it may include a -35 box sequence and/or a -10 box transcriptional regulatory sequences. 

30 

The term "promoter" is also used to describe a synthetic or fusion molecule or derivative, which 
confers, activates or enhances expression of a nucleic acid molecule in a ceil, tissue or organ. 
"Promoter" is a DNA sequence generally described as the 5'-region of a gene, located proximal 
to the start codon. The transcription of an adjacent DNA segment is initiated at the promoter 
35 region. In the context of the present invention, the promoter preferably is a plant-expressible 
promoter sequence. Promoters, however, that also function or solely function in non-plant cells 
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such as bacteria, yeast cells, insect cells and animal cells are not excluded from the invention. • 
By "plant-expressible" is meant that the promoter sequence, including any additional regulatory 
elements added thereto or contained therein, is at least capable of inducing, conferring, 
activating or enhancing expression in a plant cell, tissue or organ, preferably a 
5 monocotyledonous or dicotyledonous plant ceil, tissue, or organ. 

The methods of the present invention are particularly relevant for applications in agriculture 
and horticulture, and serve to develop plants that have altered growth characteristics. 
Accordingly, another embodiment of the invention is a method for making a transgenic plant 
10 comprising the introduction of a recombinant nucleic acid as mentioned above into a plant. 

A further embodiment relates to a method as described above, comprising stably integrating 
into the genome of a plant a recombinant nucleic acid as mentioned above. 

15 Alternatively, the recombinant nucleic acids comprising the nucleic acids of the present 
invention are transiently introduced into a plant or plant ceil. 

The term 'gene(s)' or 'nucleic acid', 'nucleotide sequence', as used herein refers to a polymeric 
form of a deoxyribonucleotides or ribonucleotide polymer of any length, either double- or 

20 single-stranded, or analogs thereof, that have the essential characteristics of a natural 
ribonucleotide in that they can hybridize to nucleic acids in a manner similar to naturally 
occurring polynucleotides. A great variety of modifications have been made to DNA and RNA 
that serve many useful purposes known to those skilled in the art. For example, methylation, 
'caps' and substitution of one or more of the naturally occurring nucleotides with an analog. 

25 Said terms also include peptide nucleic acids. The term polynucleotide as used herein includes 
such chemically, enzymatyically or metabolically modified forms of polynucleotides. With 
"recombinant nucleic acid" is meant a nucleic acid produced by joining pieces of DNA from 
different sources through deliberate human manipulation. 

30 The inventors identified genes that are upregulated in plants overexpressing E2Fa/DPa. These 
genes can be used to simulate E2Fa/DPa related effect in a plant. 

Therefore, according to the invention, there is provided a method to alter characteristics of a 
plant, comprising overexpression of one or more nucleic acids essentially similar to a nucleic 
35 acid deposited under the accession number At1g57680 and/or deposited under any of the 
accession numbers presented in Tables 4 or 5, or wherein the method comprises enhancing 
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the activity of one or more proteins essentially similar to a protein sequence deposited under 
the accession number At1g57680 and/or deposited under any of the accession numbers 
presented in Tables 1 , 2, 4 or 5. 

5 Also identified were genes that are downregulated in plants overexpressing E2Fa/Dpa. These 
genes can be used to simulate E2Fa/Dpa related effect in a plant. Therefore, according to the 
invention, there is provided a method to alter plant growth characteristics, comprising 
downregulation of the expression of one or more nucleic acids essentially similar to a nucleic 
acid deposited under the accession number At1g57680 and/or deposited under any of the 
10 accession numbers presented in Tables 1, 2, 4 or 5, or wherein the method comprises 
decreasing the activity of one or more proteins essentially similar to the protein sequence 
deposited under the accession number At1g57680 and/or deposited under any of the 
accession numbers presented in Tables 1 , 2, 4 or 5. 

15 In the context of the present invention the term "modifying expression" and modifying activity 
encompasses "enhancing or decreasing". Methods for obtaining enhanced or increased 
expression of genes or gene products are well documented in the art and are for example 
overexpression driven by a strong promoter, the use of transcription enhancers or translation 
enhancers. The term "overexpression" of a gene refers to expression patterns and/or 

20 expression levels of said gene normally not occurring under natural conditions. Ectopic 
expression can be achieved in a number of ways including operably linking of a coding 
sequence encoding said protein to an isolated homologous or heterologous promoter in order 
to create a chimeric gene. 

25 Examples of decreasing expression of a gene are also well documented in the art and include 
for example: downregulation of expression by anti-sense techniques, gene silencing, 
cosuppression, ribozymes etc. 

Modifying the expression of the gene also encompasses altered transcript level of the gene. 
30 Altered transcript levels of a gene can be sufficient to induce certain phenotypic effects, for 
example via the mechanism of cosuppression. Here the overall effect of overexpression of a 
transgene is that there is less activity in the cell of the protein, which I encoded by the native 
gene showing homology to the introduced transgene. 

35 Modifying, e.g. increasing or decreasing, the expression of a gene can be achieved for 
example by respectively inhibiting or stimulating the control elements that drive the expression 



14 



o/iu \i± 111 Alt I'AA JWhiuuuj UIU1 i 



18.10.2002 14:20:0 



047-E2F-PROV 



of the native gene or of the transgene or recombinant nucleic acid. Also modifying the activity 
of the protein, the polypeptide or protein, cart furthermore be achieved by administering or 
exposing cells, tissues, organs or organisms to a sample of the protein or to an interacting 
protein or an inhibitor or activator of the protein. In the context of the present invention, such 
5 inhibitors or activators can also affect their activity against the protein of the present invention 
or to these proteins in the complex with other proteins. In particular, the invention also 
envisages the modulation of the activity of ithese proteins by the generation and use of 
antibodies directed against these proteins. 

10 Further embodiments of the invention relate :to a transgenic plant obtainable by any of the 
methods described above and to a transgenic plant comprising a recombinant nucleic acid 
sequence essentially similar to a nucleic acid sequence deposited under accession number 
At1g57680 or deposited under any of the accession numbers presented in Tables 1, 2, 4 or 5, 
or the complement thereof. Also, another embodiment of the Invention relates to an ancestor, 

15 progeny, or any plant part, particularly a harvestable part of a transgenic plant as described 
above. 

Detailed analysis of the promoters of the genes identified in the present invention (see Tables 
1 or 2) allowed the identification of novel E2Fa/DPa target genes that are under the direct 

20 control of E2Fa/Dpa and that are mainly involved in DNA replication. For all the genes 
identified in the present invention, reference is made to the MIPS database MATDB accession 
number. This unique identification number refers to the deposit of information related to the 
gene in question, e.g. the unspliced sequence, the spliced sequence, the protein sequence, 
the domains of the protein etc. An example of the information deposited under the accession 

25 number At1g57680 is shown in figure 4. Based on this unique accession number, a person 
skilled in the art would know how to locate the gene in its genomic environment and from this 
information easily identify and Isolate the upstream control elements of these genes. Especially 
interesting are the promoters of these genes as control elements for driving or regulating 
transcription of heterologous genes. Therefore, according to the invention is provided an 

30 isolated nucleic acid comprising one or more of the regulatory elements upstream of the 
startcodon of the nucleic acids deposited under accession number At1g57680 or deposited 
under any of the accession numbers presented in Tables 1, 2, 4 or 5. Furthermore, the 
invention provides an isolated nucleic acid as mentioned above, wherein said regulatory 
element is the natural promoter of said genes'. 
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Further the invention also relates to the use of a nucleic acid sequence encoding a protein 
essentially similar to the protein sequence deposited under accession number At1g57680 
and/or deposited under any of the accession numbers presented in Tables 4 or 5, or a 
homologue, a derivative or functional fragment thereof, for altering plant characteristics. 

5 

Another method for altering plant characteristics and/or growth characteristics of a plant 
resides in the use of allelic variants of the genes of the present invention (deposited in the 
MIPS database under the accession numbers as presented in Tables 1, 2, 4 or 5). Allelic 
variants exist in nature and encompassed within the methods of the present invention is the 

10 use of these natural alleles. Alternatively, in particular conventional breeding programs, such 
as for example marker assisted breeding, it is sometimes practical to introduce allelic variation 
in the plants by mutagenic treatment of a plant. One suitable mutagenic method is EMS 
mutagenesis. Identification of allelic variants then takes place by, for example, PCR. This is 
followed by a selection step for selection of superior allelic variants of the sequence in question 

15 and which give rise to altered growth characteristics. Selection is typically carried out by 
monitoring growth performance of plants containing different allelic variants of the sequence in 
question (for example any of the sequences deposited in the database under the accession 
numbers presented in Tables 1 , 2 4 or 5). Monitoring growth performance can be done in a 
greenhouse or in the field. Further optional steps include crossing plants in which the superior 

20 allelic variant was identified with another plant. This could be used, for example, to make a 
combination of interesting phenotypic features. 

According to another aspect of the present invention, advantage may be taken of the nucleic 
acid sequence encoding a protein of the present invention in breeding programs. In such a 
25 program, a DNA marker is identified which is genetically linked to the gene encoding protein of 
the present invention. This DNA marker is then used in breeding programs to select plants 
having altered growth characteristics. 

30 Therefore, the present invention also encompass the use of a nucleic acid sequence 
essentially similar to any one of SEQ ID NO 1 to 52 and/or being essentially similar to the 
nucleic acid sequence deposited under accession number At1g57680 and/or deposited under 
any of the accession numbers presented in Tables 1,2, 4 or 5, or a homologue, a derivative 
or functional fragment thereof, for marker assisted breeding of plants with altered 

35 characteristics. 
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Further, the present invention also encompass the use of a nucleic acid sequence essentially 
similar to any one of SEQ ID NO 1 to 52 and/or being essentially similar to the nucleic acid 
sequence deposited under accession number At1g57680 and/or deposited under any of the 
accession numbers presented in Tables 1, 2, 4 or 5, or a homologue, a derivative or functional 
5 fragment thereof, for conventional breeding of plants with altered characteristics. 

Further the invention also relates to the use of a nucleic acid or a protein essentially similar to 
any one of SEQ ID NO 1 to 104 or a nucleic acid or protein being essentially similar to the 
10 nucleic acid or the protein sequence deposited under the accession number At1g57680 or 
deposited under any of the accession numbers presented in Tables 1, 2, 4 or 5, or a 
homologue, a derivative or functional fragment thereof, as a growth regulator. 
In a particular embodiment such a growth regulator is a herbicide target or is a growth 
stimulator. 

15 

Also the invention as presented here offer means to alter characteristics of not only plants, but 
also of other organisms such as mammals. The plant genes of the present invention or their 
homologues, or the plant proteins or their homologues, can be used as therapeutics or can be 
used to develop therapeutics for both humans and animals. Accordingly, the present invention 

20 relates to a nucleic acid or a protein essentially similar to any one of SEQ ID NO 1 to 104 or a 
nucleic acid or protein being essentially similar to the nucleic acid or the protein sequence 
deposited under the accession number At1g57680 or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 or 5, or a homologue, a derivative or functional fragment 
thereof, for use as a therapeutic agent. 

25 In a particular embodiment, the use as a therapeutic agents encompasses the use in gene 
therapy, or the use to develop therapeutic protein samples. 

Also, the present invention encompasses the use of a protein essentially similar to the protein 
sequence deposited under the accession number At1g57680 or deposited under any of the 
30 accession numbers presented in tables 4 or 5, or a homologue, a derivative or functional 
fragment thereof, for altering growth characteristics in a plant. 

DESCRIPTION OF THE FIGURES 

35 Figure 1: Volcano plot of significance against effect. Each x represent one of the 4579 genes, 
with the negative Iog10 of the P value from the gene model plotted against the difference 
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between least-square means for the genotype effect. The horizontal line represents the test- 
wise threshold of P=0.05. The two vertical reference lines indicate a 2-fold cutoff for e .the r 
repression or induction. 

5 Figure 2: Sources of metabolites in plants, with annotation of up and downregulated genes in 
the E2Fa-DPa overproducing cells. Upregulated enzymes are underlined with a dashed line 
and enzymes underlined with a full line are downregulated in the E2Fa-DPa versus wild type 
plants. Products that are boxed act as precursors for nucleotide biosynthesis. 

10 Figure 3: Endoreduplication levels in wild type and E2Fa/DPa transgenic lines in relation to 
nitrogen availability. Wild type (A) and transgenic (B) lines were grown on minimal medium in 
the presence of 0.1, 1, 10, or 50 mM ammonium nitrate. Values are means of three 
independent measurements. 

15 Figure 4: Represents the information which is deposited in the MatDB under accession 
number At1g57680 

Table 1 : Presentation of all Arabidopsis genes that are 2 fold or more upregulated in E2Fa/DPa 
overexpressing plants. The genes are presented according to the functional category to which 

20 they belong. For some of the genes, no function has been described in the public databases and 
they are named unknown, putative or hypothetical protein. All the genes have each a unique 
MIPS accession number, which refers to the identification of the sequence in the MIPS database 
(see Example 4). The MIPS accession number refers to the protein entry code for the MatDB of 
MIPS. Also, there is an accession number provided as an internal protein code. The genes that 

25 have been categorized as having a putative function are given a SEQ ID NO. The fold of 
induction is also given for each sequence. Furthermore, where an E2F target sequence has 
been identified in the upstream region of the gene, the sequence of that site is also presented in 
the table. Finally, other plant homotogues which have substantial sequence identity with the 
Arabidopsis gene are mentioned in this table. 



30 



Table 2: Presentation of all Arabidopsis genes that are 2 fold or more repressed in E2Fa/DPa 
overexpressing plants. Data are presented in a similar way as for Table 1, as explained above. 

Table 3: Different E2F target sequences and the frequency of their presence in the upstream 
regions of the Arabidopsis genes described in the present invention. 
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Table 4: Selection of the Arabidopsis genes from the microarray that were 1.3 times 
upregulated in E2Fa/Dpa overexpressing plants, compared to the wild-type plants. The gene 
name is given, as well as the MIPS database accession number (unique identifier, see 
Example 4) and a ratio indicating the degree of upregulation of the gene. Furthermore, the E- 
5 value Indicates if a significant homologue has been found in the public databases. 

Table 5: Selection of the Arabidopsis genes from the microarray that were 1.3 times 
repressed in E2Fa/Dpa overexpressing plants, compared to the wild -type plants. The data are 
presented as in Table 4. The fold repression is calculated as 1 /ratio. In this table only the 
10 genes that have a ratio of less than 0.77 are selected. 

EXAMPLES 

Example 1. Overexoression ofE2Fa and DPa in Arabidopsis 

Double transgenic CaMV35S-E2Fa-DPa plants were obtained by the crossing of homozygous 
15 CaMV35S-E2Fa and CaMV35S-DPa plants (De Veylder et al., 2002). Double transformants 
were grown under a 16h light/ 8h dark photoperiod at 22°C on germination medium (Valvekens 
et al., 1988). 

Selection of transgenic lines 
20 Arabidopsis thaliana plants were generated that contained either the E2Fa or the DPa gene 
under the control of the constitutive cauliflower mosaic virus (CaMV) 35S promoter. Out of 
multiple transgenic lines, two independent CaMV 35S E2Fa and two CaMV 35S DPa, 
containing only one T-DNA locus. 

25 

Crossing experiments of overexpressing E2Fa and DPa lines 

Plants homozygous for the CaMV 35S E2Fa gene were crossed with heterozygous CaMV 35S 
DPa lines. Polymerase chain reaction (PCR) analysis on individual plants confirmed which 
plants contained both the CaMV 3SS-E2Fa and CaMV 35S-DPa constructs. 
30 8 days after sowing, these plants were used to isolate total RNA, from which cDNA was 
synthesized and subsequently hybridized to a microarray containing 4579 unique Arabidopsis 
EST's. These experimental steps are described in the following examples. 

Example 2: Construction of Microarravs 
35 Construction of Microarrays 
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The Arabidopsis thaliana microarray consisted of 4,608 cDNA fragments spotted in duplicate, 
distant from each other, on Type V silane coated slides (Amersham Biosciences, 
Buckinghamshire, UK). The clone set included 4,579 Arabidopsis genes composed from the 
unigen clone collection from Incyte (Arabidopsis Gem I, Incyte, USA). To retrieve the functional 

5 annotation of the genes relating to the spotted ESTs, BLASTN against genomic sequences 
was performed. To make the analysis easier a collection of genomic sequences bearing only 
one gene was built according to the available annotations. Each of those sequences had its 
upstream intergenic sequence followed by the exon-intron structure of the gene and the 
downstream intergenic sequence. Here, intergenic means the whole genomic sequence 

10 between start and stop codons from neighboring protein-encoding genes. From the BLASTN 
output we extracted the best hits and submitted them to a BLASTX search against protein 
databases. To retrieve even more detailed information concerning the potential function of the 
genes, protein domains were searched using ProDom. The complete set can be found on the 
website http://www.psb.rug.ac.be/E2F. The cDNA inserts were PCR amplified using M13 

15 primers, purified with MultiScreen-PCR plate (cat: MANU03050, Millipore, Belgium) and 
arrayed on the slides using a Molecular Dynamics Generation III printer (Amersham 
Biosciences). Slides were blocked in 3.5%SSC, 0.2%SDS, 1%BSA for 10 minutes at60°C. 



RNA amplification and labeling 

20 Antisense RNA amplification was performed using a modified protocol of in vitro transcription 
as described earlier in Puskas et al. (2002). For the first strand cDNA synthesis, 5 ug of total 
RNA was mixed with 2 \jq of a HPLC-purified anchored oligo-dT + T7 promoter (5- 
GGCCAGTGAATTGTAATACGACTCACTATAGGGAGGCGG-T 2 4(A/C/G)-3') (SEQ ID NO 
105). (Eurogentec, Belgium), 40 units of RNAseOUT (cat# 10777-019, Invitrogen, Merelbeke, 

25 Belgium) and 0.9M D(+) trehalose (cat# T-5251 , Sigma Belgium) in a total volume of 1 1pl, and 
heated to 75°C for 5 minutes. To this mixture, 4 pi 5x first strand buffer (Invitrogen,, Belgium), 
2 I 0.1 M DTT, 1 pi 10 mM dNTP mix, 1 pi 1.7 M D(+)trehalose (cat# T-5251, Sigma Belgium) 
and 1 pi, 200 Units of Superscript II (cat#: 18064-014, Invitrogen, Belgium) was added in 20 pi 
final volume. The sample was incubated in a Biometra-Unoll thermocycler at 37°C for 5 

30 minutes, 45°C for 10 minutes, 10 cycles at 60 D C for 2 minutes and at 55°C for 2 minutes. To 
the first strand reaction mix, 103.8 pi water, 33.4 pi 5x second strand synthesis buffer 
(Invitrogen, Belgium), 3.4 pi 10 mM dNTP mix, 1 pi of 10U/pl E.coli DNA ligase (cat#: 18052- 
019, Invitrogen, Belgium), 4 pi 10 U/pl E.coli DNA Polymerase I (cat#: 18010-025, Invitrogen, 
Belgium) and 1 pi 2U/pl E.coli RNAse H (cat#: 18021-071, Invitrogen, Belgium) was added, 

35 and incubated at 16°C for 2 hours. The synthesized double-stranded cDNA was purified with 
Qiaquick (cat#: 28106, Qiagen. Hilden, Germany). Antisense RNA synthesis was done by 
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AmpliScribe T7 high yield transcription kit (cat#: AS2607; Epicentre Technologies, USA) in 
total volume of 20 m' according to the manufacturer's instructions. The RNA was purified with 
RNeasy purification kit (cat#: 74106; Qiagen, Germany). From this aRNA, 5 pg was labeled by 
reyerse transcription using random nonamer primers (Genset, Paris, France), 0.1 mM 
5 d(G/T7A)TPs, 0.05 mM dCTP (Amersham Biosciences, UK), 0.05 mM Cy3-dCTP or Cy5-dCTP 
(cat#: PA53023, PA55023; Amersham Biosciences, UK) 1x first strand buffer, 10 mM DTT and 
200 Units of Superscript II (cat#: 18064-014, Invitrogen, Belgium) in 20 pi total volume. The 
RNA and primers were denatured at 75°C for 5 minutes and cooled on ice before adding the 
remaining reaction components. After 2 hours incubation at 42° C, mRNA was hydrolyzed in 
10 250 mM NaOH for 15 minutes at 37"C. The sample was neutralized with 10 pi of 2 M MOPS 
and purified with Qiaquick (cat#: 28106, Qiagen, Germany). 

Array hybridization and post-hybridization processes 

The probes were resuspended in 30 pi hybridization solution (50 % formamide, 5x SSC, 0.1 % 
15 SDS, 100 mg/ml salmon sperm DNA) and prehybridtzed with 1pl poiy-dT (1mg/ml) at 42°C for 
30 minutes to block hybridization on the polyA/T tails of the cDNA on the arrays. 1 mg/ml 
mouse COT DNA (cat#: 18440-016, Invitrogen, Belgium) was added to the mixture and placed 
on the array under a glass coverslip. Slides were incubated for 18 hours at 42°C in a humid 
hybridization cabinet (cat#: RPK0176; Amersham Biosciences. UK). Post-hybridization 
20 washing were performed for 10 minutes at 56°C in 1xSSC, 0.1% SDS, two times for 10 
minutes at 56°C in O.lxSSC. 0.1% SDS and for 2 minutes at 37°C in O.lxSSC. 

Scanning and data analysis 

Arrays were scanned at 532 nm and 635 nm using a Generation III scanner (Amersham 
25 Biosciences, UK). Image analysis was performed with ArrayVision (Imaging Research Inc. 
Ontario, Canada). Spot intensities were measured as artifact removed total intensities (ARVol). 
No background correction was performed. We first addressed within-slide normalization by 
plotting for each single slide a "MA-plot" (Yang et al., 2002), where M = log 2 (R/G) and A = log 2 
0.5VRxG. The "LOWESS" normalization was applied to correct for dye-intensity differences. 
30 Subsequently, in order to normalize between slides and to identify differentially expressed 
genes between the two genotypes, we applied two sequential analyses of variance (ANOVAs), 
proposed by Wolfinger et al. (2002), as follows: 1) firstly, we subjected the base-2 logarithm of 
the "LOWESS"-transformed measurements for all 73,264 spots (y g */ m ) to a normalization model 
of the form y, Mm = yi + A k + A/AR^ + z lktm , where u is the sample mean, A^is the effect of the /cth 
35 array (k = 1-4), A^D/Rm is the channel-effect (AD) for the mth replication of the total collection of 
cDNA fragments (m = 2; left or right), and e /Wm is the stochastic error 2) secondly, we then 
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subjected the residuals from this model to 4,579 gene-specific models of the form r ff « = fi + 
GAk + GA + G,C, + YW where GAa is the spot effect, GA is the gene-specific dye effect, GA 
Is representing the signal intensity for genes that can specifically be attributed to the genotypes 
(effect of Interest), and ygu is the stochastic error. All effects were assumed to be fixed effects, 
5 except z wm and y ?w . We t-tested for differences between the GA effects, where the t-tests are 
all based- on r^+nz-2 degrees of freedom corresponding to the n t WT hybridisations and n 2 
E2Fa-DPa hybridisations. The p-value cutoff was set at 0.01 . No further adjustment for multiple 
testing was performed, as Bonferroni adjustment for 4.579 tests, to assure an experiment-wise 
false positive rate of 0.05, results in a p-value cutoff of 1e" 50 , which is certainly too 
10 conservative; we therefore choose to set our p-value cutoff arbitrarily at the 0.01 level. Also 
GA effects were estimated and t-tested for significance at the 1% level in a same way as 
described above. Genes with a significant GA effect were discarded. We used Genstat to 
perform both the normalization and gene model fits. 

15 Example 3: Results of the Microarray analysts and statistical analysis 

A micro-array containing in duplo 4579 unique Arabidopsis ESTs, representing about a sixth of 
the total genome, was used to compare the transcriptome of wild type with that of E2Fa-DPa 
overexpressing plants. cDNA was synthesized from total RNA isolated from wild type and 
transgenic plants harvested 8 days after sowing. At this stage transgenic plants can be 

20 distinguished from control plants by the appearance of curled cotelydons which display ectopic 
cell divisions and enhanced endoreduplication (De Veylder et al., 2002). In first two 
hybridizations Cy3 and Cy5 fluorescently labeled probe pairs of control and E2Fa-DPa cDNA 
were used, using independent mRNA extractions of the E2Fa-DPa plants. Subsequently, a 
dye-swap replication was performed for both hybridizations, resulting in a total of four cDNA 

25 microarray hybridizations. 

Fluorescence levels were analyzed with the aim to establish whether the level of expression of 
each gene varies according to the overexpression of the E2Fa-DPa transcription factor. Two 
sequential analyses of variance (ANOVAs) were used, as proposed by Wolfinger et al. (2002). 

30 The first ANOVA model, called the "normal ization'Ynodel, accounts for experiment-wise 
systematic effects, such as array- and channel-effects, that could bias inferences made on the 
data from the individual genes. The residuals from this model represent normalized values and 
are the input data for the second ANOVA model, called the "gene" model. The gene models 
are fit separately to the normalized data from each gene (see M&M). This procedure uses 

35 differences in normalized expression levels, rather than ratios, as the unit of analysis of 
expression differences. 
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Prior to the estimation of genotype-specific signal intensities of the genes (G,C y effects), which 
are the effects of interest, gene-specific dye effects (G£>, effects) were estimated and t-tested 
for significance at the 1% level. One hundred thirty one genes showed a significant GA effect 
5 and were discard from further analysis. For each of the remaining 4,448 genes on the arrays, 
we t-tested the G,C y effects for significant differences (p<0.05). Figure 1 plots the obtained p- 
values (as the negative Iog10 of the p-value) against the magnitude of the effect (log2 of 
estimated fold change). This volcano plot illustrates the substantial difference significance 
testing can make versus cutoffs made strictly on the basis of the fold change. The two vertical 

10 reference lines indicate a 2-fold cutoff for either repression or induction, while the horizontal 
reference line refers to the p-value cutoff at the 0.05 value. These references lines divide the 
plot into six meaningful sectors. The 3,535 genes in the lower middle sector have low 
significance and low fold change, and both methods agree that the corresponding changes are 
not significant. The 188 genes In the upper left and right sectors have high significance 

15 (p<0.05) and high fold change (>2); 84 of these genes show a significant two-or-more-fold 
induction of expression, where the remaining 104 genes show a significant two-or-more-fold 
repression of expression in the E2Fa-DPa plant Finally, the 715 genes in the upper middle 
sector represent significant (p<0.05) up- or downregulated genes, but with a low (<2) fold 
change. The full dataset of genes can be viewed at http://www.psb.rug.ac.be/E2F. 

20 

Example 4: Characterization of the genes identified as being involved in E2F/DP 
regulated cellular processes 

All the sequences that are 1.3 times upregulated (ratio of more than 1.999) in E2Fa/Dpa 
overexpressing plants are presented In Table 4. All the sequences that are 1.3 times 
25 repressed (calculated as 1/ ratio of less than 0.775) are presented in Table 5. Particular 
interesting genes that are more than 2-fold upregulated or 2 fold repressed are selected and 
separately represented In Tables 1 and 2. 

As mentioned in Example 2, the genes from the microarray are characterized by their unique 
30 identification number (MIPS accession number e.g. At1g57680). The MIPS accession number 
is widely accepted in this field as it directly refers to the genomic sequence and the location of 
the sequence in the Arabiodpsis thaliana genome. Accession numbers are allocated by the 
Munich Information Center for Protein Sequences (MIPS) and are stored in the MIPS 
Arabidopsis database. Publicly available sequence and annotation data from all other AG I 
35 ( Arabidopsis Genome Initiative") groups are included to establish a plant genome database 
(Schoof H, et al. (2002)). The MIPS Arabidopsis database can be accessed via the internet 
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^httn/Zmiosasf d^ai-bin/Droi/thal and the database can be searched with the protein entry 
code (e.g. At1g57680). An example of the type of sequence information and protein domain 
information that is provided for a certain sequence in the MIPS database, is shown Figure 4. 

5 Further, with the gene an additional blast search was performed on public databases also 
containing sequences of other plant species or other organisms. For some of the genes 
identified by the microarray, significant levels of homology (low E-values) were found with 
sequences from other organisms and these were also mentioned in the Tables 1 and 2. The E- 
values of Tables 1. 2, 4 or 5 give an indication if significant homologues are found or not. For 
10 the unknown proteins an E-value of 0 means that no functional homologues was found yet 

DNA replication and cell cycle genes 

Genes up or downregulated in the E2Fa-DPa transgenics can be classified into clear groups 
according their function (Tables 1 and 2). Among the genes being 2-fold or more upregulated 

15 belong 13 to the class of DNA replication and modification, correlating with the observation that 
E2Fa-DPa overexpression plants undergo extensive endoreduplication. Most of these genes 
have previously be shown to be upregulated by E2F-DP overexpression in mammalian 
systems including a putative thymidine kinase, replication factor c, and histone genes (4 
different ones). Other E2Fa-DPa induced S phase genes include a linker histone protein, the 

20 topoisomerase 6 subunit A and two subunits of the histone acetyltransferase HAT B complex, 
being HAT B and Msi3. The HAT B complex is responsible for the specific dlacethylation of 
newly synthesized histone H4 during nuclease assembly on newly synthesized DNA (Less et 
al., 1999). Also a DNA methyltransferase responsible for the methylation of cytosine in cells 
that progress though S phase can be identified among upregulated genes. 

25 

Besides the overexpressed E2Fa gene (being 90-fold more abundant in the transgenic plants, 
compared to control plants), only one cell cycle gene (CDKB1;1) shows a 2-fold or more 
change in expression level upon E2Fa-DPa overexpression. CDKB1 ;1 was already predicted 
before to be a candidate E2F-DP target by the presence of a consensus E2F-DP-binding site 

30 in its promoter (de Jager et ai., 2001). Whereas CDKB1;1 activity is maximum at the G2/M 
transition, its transcript levels start to rise during late S-phase (Porceddu et al., 1996; Menges 
and Murray, 2002). Upregulation of CDKB1;1 might therefore be a mechanism to link DNA 
replication with the following mitosis. The lack of detection of other cell cycle genes being 
modulated in the E2Fa-DPa plants can be explained by the lack of many important E2F-DP 

35 target genes on the microarray and the putative difficulty to detect changes in expression 
levels of low abundantly expressed genes by the microarray technique. 
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Cell wall biogenesis genes 

Four members of the xyloglucan endotransglucosylase {XET) gene family can be found to be 
2-fold or more upregulated in the E2Fa-DPa plants, one of them identical to the Meri-5 gene 
(Medford et al., 1991). XETs are enzymes that modify cell wall components and play a very 
likely role in altering the size, shape and physical properties of plant cells. Reversal breakage 
of the xyloglucan tethers by XETs has been proposed to be a mechanism for allowing cell wall 
loosening in turgor-driven cell expansion (Campbell and Braam, 1999). However, there are 
several reasons to believe that E2Fa-DPa induced XETs are not required for cell expansion. 
First, cells divide more frequently in the E2Fa-DPa plants, but the overall ce\j size is smaller in 
the transgenic than control plants, so no overall increase in expansionj-rates is needed. 
Second, correlated with the absence of increased cell expansion in the trjansgenic lines no 
induction can be seen of genes with a known role in this process, sujch as expansins. 
Therefore, the hydrolytic activity of the XETs might rather be required to incorporate the newly 
synthesized cell walls formed during cytokinesis into the existing c6ll wall structure. 
Alternatively, as XET activity has shown to be involved in the postgerminafive mobilization of 
xyloglucan storage reverses in Nasturtium cotelydons (Farkas et al M 1992; Fanutti et al., 
1993), induction of XETs in E2Fa/DPa plants might relate to polysaccharide breakdown to 
serve the metabolic and energy needs which are required to synthesize new nucleotides (see 
below). 

Interestingly, two XETs can be identified in the set of 2-fold or more downregulated genes. 
These XETs are more related to each other than to the induced XET proteins. This differential 
response of XETs towards the E2Fa/DPa induced phenotypes suggests that plant XETs can 
be classified in at least 2 different functional classes. 

Genes involved in metabolism and biogenesis 

Both the group of up and down regulated genes contain a relative large group of genes 
involved in metabolism and biogenesis. Most remarkable is the induction of genes involved in 
nitrogen assimilation, such as nitrogen reductase, glutamine synthetase (GS), and glutamate 
synthetase (GOGAT). Nitrogen reductase catalyses the first step in the n'trogen assimilation 
pathway, whereas glutamine and glutamate synthetase are Involved ir both the primary 
assimilation from nitrogen as reassimilation of free ammonium, supplying all plants nitrogen 
needed for the biosynthesis of amino-acids and other nitrogen-containing compounds. 
Upregulation of nitrogen assimilation genes in the E2Fa-DPa transgenic plants might reflect 
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the need for nitrogen for nucleotide biosynthesis, as purine and pyrimidine bases are nitrogen- 
rich. 

There are other indications that the nitrogen metabolism is altered in the E2Fa-DPa plants, 
5 such as the modification of genes reported to be involved in Medicago induced nodulation 
(MTN3 and a nodulin-like gene); and the downregulation of genes involved in sulfur 
assimilation (adenylylsulfate reductase (APR; 2 different genes) and a putative adenine 
phosphosulfate kinase). Genes Involved in sulfur assimilation such as APR have been shown 
before to transcriptionally downregulated during nitrogen deficiency (Koprivova et al., 2000). 

10 

Nitrogen assimilation through the GS/GOGAT pathway requires a-ketogluterate (Lancien et al., 
2000). Our micro-array data suggest that in the E2Fa-DPa overexpressing plants 
a-ketogluterate accumulation is stimulated in different ways. First, a-ketogluterate production is 
improved by increased photosynthetic activity, as indicated by the 4.7-fold upregulation of 

15 large subunit of ributose-1 ,5-bisphosphate carboxylase/oxygenase {Figure 2). This will results 
in an accumulation of glyceraldehyde-3-phosphate. Glyceraldehyde-3-phosphate can be 
converted into fructuse-1 ,6-bisphosphate by fructose bisphosphate aldolase. However, a 6-fold 
downregulation of the fructose bisphosphate aldolase gene rather suggests the conversion of 
glyceraldehyde-3-phosphate into pyruvate, which can be converted into a-ketogluterate during 

20 glycolysis in the citrate cycle. The preferential conversion of glyceraldehyde-3-phosphate into 
pyruvate in favour of sugars fit the higher need for amino-aclds than for sugars for nucleotide 
biosynthesis. A shortage for ribose-5-phosphate for nucleotide synthesis is also evident from a 
downregulation of sucrose-phosphate synthase, resulting in a decreased conversion of 
fructose-6-phosphate and glucose-6-phosphate into sucrose (Figure 2). 

25 

A second source of a-ketogluterate is provided in the glyoxylate cycle by the 3.1 fold increase 
in expression of isocitrate lyase, suggesting an increased lipid turnover In the E2Fa-DPa 
plants. Isocistrate lyase activity cleaves isocitrate into glyoxylate and succinate (figure 2). 
Whereas the formed glyoxylate can be converted into glycine, which is also required for 
30 nucleotide biosynthesis, can succinate be converted into a-ketogluterate in the citrate cycle. A 
2.3-fold decrease of the fumarase gene presumably stimulates the conversion of produced a- 
ketogluterate into glutamate by causing an accumulation of succinate and fumarate, which is 
also a side product formed during nucleotide biosynthesis (Figure 2). 

35 Assimilation of nitrogen is energy consuming. When rates of nitrate reduction are high, this 
pathway becomes the major sink for reductant. About 10% of the electron flux in 
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photosynthesizing leaves is used for nitrate reduction. The amount of required reductant, 
which in leaves originates from electronic photosynthetic electron transport, is therefore 
expected to be higher in the E2Fa-DPa transgenics. Correspondingly, several components of 
the chloroplast electron transport chain and associated ATP-synthesing apparatus, such as 
5 cytochrome B6. a PSII subunit and the ATPase epsilon subunit are upregulated in the 
transgenic plants. Increased expression of the protochlorophyllide reductase precursor 
suggests that an increase in chlorophyll biosynthesis is stimulated in the E2Fa-DPa plants. 
Famine of nitrogen has a putative impact on amino-acid biosynthesis, as three different amino- 
acid aminotransferases, are downregulated in the E2Fa-DPa plants. Accompanied with a 

10 putative decreased aminotransferase activity is the observed reduction in expression of an 
enzyme involved in pyridoxine biosynthesis. Shortage of nitrogen-rich amino-acids is also 
evident from reduced expression of the genes encoding vegetative storage proteins (VSPIand 
VSP2); and ERD10, a protein with a compositional bias towards glu (Kiyosue et al., 1994). 
Additional evidence for amino acid shortage comes from the down regulation of a myrosinase- 

15 binding protein and the cytochrome P450 monooxygenase CYP83A1. Both proteins are 
involved in the biosynthesis of glucosinolates, being nitrogen and sulfur containing products 
derived from amino-acids (Wittstock and Halkier, 2002). 

Transcription factors and signal transduction 

20 A total of 4 transcription factors were identified among the genes being 2-fold or more 
upregulated, including two homeobox domain transcription factors. Among them we identified 
the anthocyaninless2 (ANL2) gene, involved in anthocyanin accumulation in subepidermal leaf 
cells (Kubo et al., 1999). The lack of an obvious increase in anthocyanin accumulation in the 
E2Fa-DPa plants suggests a role for the ANL2 protein in plant development different from 

25 anthocyanin production. This hypothesis is substantiated by the observation that anl2 mutant 
plants contain extra cells in the root between the cortical and epidermal layers (Kubo et al., 
1999). 

The second upregulated homebox domain transcription factor is Atbh-6. Expression of Atbh-6 
30 is restricted to regions of cell division and/or differentiation, and has been shown to to be 
inducible by water stress and ABA (Soderman et al., 1999). Other putative ABA sensitive 
genes can be recognized among the E2Fa-DPa induced clones as well including the cold 
regulated protein COR6.6, a seed imbitition-like protein, and a dormancy-associated protein. 
Here again, changes in the expression level of these genes might be correlated with 
35 modifications in carbon metabolism. A link between ABA and sugar signaling is evident from 
the Identification of several loci involved in both sugar and hormonal responses (Flnkelstein 
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and Gibson. 2002). Alternatively, it might be the occurrence of enhanced endoreduplication 
and/or cell division itself that causes a change in the osmotic potential. 

Among the downregulated transcription factors a DOF family member is present. Many DOF 
5 transcription factors are participating in the regulation of storage protein genes and genes 
involved in carbon metabolism (Gualberti et at., 2002). Its downregulation might therefore be 
linked with the shortage of amino-acids due to the high demand of nitrogen for nucleotide 
biosynthesis. 

10 Other regulatory genes modified in the E2Fa-DPa plants include protein kinases, several 
putative receptor kinases, a putative phytochrome A, and WD-40 repeat containing proteins 
(Tables 1 and 2). Interestingly, a SNF1-like kinase is downregulated 2-fold in the E2Fa-DPa 
plants. In addition to its proposed role in sugar signaling, the SNF1 kinase also regulates 
negatively the activity of plant nitrate reductase (Smeekens, 2000). 

15 

Endoreduplication levels of E2Fa-DPa plants are nitrogen dependent 

The modified expression of a large number of metabolic and regulatory genes directly or 
indirectly linked to nitrogen metabolism suggests a direct relationship between the high 
endoreduplication levels found in the E2Fa/DPa transgenic plants and nitrogen availability. To 

20 test this hypothesis, wild type and transgenic plants were grown on medium containing 
different levels of ammoniumnitrate, ranging from 0.1 to 50 mM. Eight days after germination 
the ploldy levels in these plants were determined by flow cytometry. Increasing 
ammoniumnitrate levels hardly had an effect on the ploidy distribution pattern in wild type 
plants (figure 3A). In contrast, in the E2Fa-DPa transgenic plants increasing ammoniumnitrate 

25 levels resulted in a reproducible and significant increase in the amount of 32C and 64C nuclei 
(figure 3B). Comparing the lowest with the highest concentration of ammonimumnitrate an 
increase of 32C from 2.0 (± 0.3) % to 6.5 (± 1 .5) %, and of 64C from 0.7 (±0.3) % to 2 (+ 0.5) 
% can be seen. Increasing ammonium levels did not have any effect on the plant phenotype, 
as plants remained small with curled leaves on all concentrations of nitrogen tested. These 

30 data Indicate that the endoreduplication levels in the E2Fa/DPa plants are limited by nitrogen 
availability, and that an excess of nitrogen is rather incorporated into new DNA than other 
nitrogen containing compounds. 

35 
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Example 5: Promoter analysis ofE2Fa-DPa regulated genes 
Promoter analysis 

The intergenic sequence corresponding to the promoter area of each gene spotted on the 
microarray was extracted from genomic sequences. These genomic sequences are easily 
5 accessible for example from the MIPS MatDB database (http://mips.gsf.de/proj/thal/db/). From 
those intergenic sequences up to 500bp upstream of the ATG start codon were extracted and 
subjected to motif searches in order to retrieve potential E2F elements. Both the position and 
frequency of occurrence were determined using the publicly available executable of 
Matlnspector (version 2.2) using matrices extracted from PlantCARE and matrices made 
10 especially for this particular analysis (Lescot et al., 2002). The relevance of each motif was 
evaluated against a background consisting of all the sequences from the dataset 

Results 

To distinguish in our data set the putative direct target genes of E2Fa-DPa from the secondary 

15 Induced genes, the first 500 bp upstream of the ATG start codon of the genes with 2-fold or 
more change In expression was scanned for the presence of a E2F-like binding site matching 
the sequence (A/T)TT(G/C)(G/C)C(G/C)(G/C). Of all different permutations only the 
TTTCCCGC element was statistically enriched in the set of E2Fa-DPa upregulated genes, 
suggesting it is the preferred binding site of the E2Fa-DPa complex (Table 3). Moreover, target 

20 genes containing this element belong mainly to the group of genes involved in DNA replication 
and modification, being the main group of target genes in mammalian systems. These data 
illustrate that the TTTCCCGC sequence is the most likely cis element recognized by E2Fa- 
DPa. The observation that not all genes having this DNA sequence in their promoter suggests 
that the presence of the TTTCCCCGC motif is not sufficient to make a gene responsive 

25 towards E2Fa-DPa, and that E2Fa-DPa co-operates with other factors to activate transcription. 
In the Nicotiana benthamiana PCNA promoter a E2F sequence was identified acting as a 
negative regulatory element during development (Egelkrout et al., 2001). Also the tobacco 
ribonucleotide reductase small subunit gene contains a E2F element working as a repressor 
outside the S-phase (Chaboute et al., 2000). in the set of downregulated genes no particular 

30 enrichment of a specific E2F sequence could be seen (Table 3). Therefore we believe that the 
E2Fa-DPa complex mainly works as a transcriptional activator, and that other E2F-DP 
complexes are involved in E2F-mediated transcriptional repression. 

35 
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Example 6: individual characterization of some genes identified by the method of the 
present invention 

At1g07000 showing homology to leucine zipper 

At1g07000 Is a potential leucine zipper that is not preceded by a basic domain. The leucine 
5 zipper consists of repeated leucine residues at every seventh position and mediates protein 
dimerization as a prerequisite for DNA-binding. The leucines are directed towards one side of 
an alpha-helix. The leucine side chains of two polypeptides are thought to interdigitate upon 
dimerization (knobs-into-holes model). The leucine zipper may dictate dimerization specificity. 
Leucine zippers are DNA binding protein with dimerization properties, having important 
10 functions in development and stress tolerance in plants. 

At1g09070 showing homology to Soybean Cold Regulate gene SRC2 

This genes and its expressed protein is predicted in Arabidopsis, rice, com, soybean, 
however, based on a homology search using the BLAST program, no functional homologue 
IS known, not even a clear animal homologue, so no clear function can be predicted for this gene 
or protein (Takahashi.R. and Shimosaka.E. (1997)). 

At1g21690 showing homology to Replication factor 

Replication factor C (RFC) is a pentameric complex of five distinct subunits that functions as a 
20 clamp loader, facilitating the loading of proliferating cell nuclear antigen (PCNA) onto DNA 
during replication and repair. More recently the large subunit of RFC, RFC (p140), has been 
found to interact with the retinoblastoma (Rb) tumor suppressor and the CCAAT/enhancer- 
bindlng protein alpha (C/EBPalpha) transcription factor. It is reported that RFC (p140) 
associates with histone deacetylase activity and interacts with histone deacetylase 1 (HDAC1 ) 
25 (Anderson, L. A. and Perkins, N. D. (2002); Furukawa.T. et al. (2001)) RFC is poorly known in 
plants, can be important for development for modulating gene expression during cell cycle at S 
phase, or through chromatin regulation. 

At1g23030 showing homology to Armadillo protein 

30 Members of the armadillo (arm) repeat family of proteins are implicated in tumorigenesis, 
embryonic development, and maintenance of tissue integrity. ARM proteins participate in 
linking cytoskeleton to membrane proteins and structures. These proteins share a central 
domain that is composed of a series of imperfect 45 amino acid repeats. Armadillo family 
members reveal diverse cellular locations reflecting their diverse functions. A single protein 

35 exerts several functions through interactions of its armadillo repeat domain with diverse 
binding partners. The proteins combine structural roles as cell-contact and cytoskeleton- 
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associated proteins and signaling functions by generating and transducing signals affecting 
gene expression. The study of armadillo family members has made it increasingly clear that a 
distinction between structural proteins on the one hand and signaling molecules on the other is 
rather artificial. Instead armadillo family members exert both functions by interacting with a 
5 number of distinct cellular-binding partners. Proteins of the armadillo family are involved in 
diverse cellular processes in higher eukaryotes. Some of them, like armadillo, beta-catenin and 
plakoglobins have dual functions in intercellular junctions and signalling cascades. Others, 
belonging to the importin-alpha-subfamily are Involved in NLS recognition and nuclear 
transport, while some members of the armadillo family have as yet unknown functions. (Wang, 
10 Y. X. et al. (2001); Hatzfeld. M. (1999). ARM proteins are key protein binding units that are 
involved at several steps during development. Some are specific of cell cycle, APC 
degradation complex. These type of genes have been poorly studied in plants, some have 
been Involved in light and gibberellin signaling in potato. 

1 5 At1g27500 showing homology to Kinesin light chain. 

The motor protein kinesin is a heterotetramer composed of two heavy chains of approximately 
120 kDa and two light chains of approximately 65 kDa protein. Kinesin motor activity is 
dependent on the presence of ATP and microtubules. Conventional kinesin is prevented from 
binding to microtubules (MTs) when not transporting cargo. The function of LC kinesin is to 

20 keep kinesin in an inactive ground state by inducing an interaction between the tail and motor 
domains of HC; activation for cargo transport may be triggered by a small conformational 
change that releases the Inhibition of the motor domain for MT binding. This protein is 
important to regulate movement controlled by microtubules within the cytoplasm, for example 
the flux of vesicles between the different cell membrane compartments. 

25 

At1g72180 showing homology to Putative receptor protein kinase 

Plant receptor-like kinases (RLKs) are transmembrane proteins with putative ami no-terminal 
extracellular domains and carboxyl-terminal intracellular kinase domains, with striking 
resemblance in domain organization to the animal receptor tyrosine kinases such as epidermal 

30 growth factor receptor. The recently sequenced Arabidopsis genome contains more than 600 
RLK homologs. Although only a handful of these genes have known functions and fewer still 
have identified ligands or downstream targets, the studies of several RLKs such as 
CLAVATA1, Brassinosteroid Insensitive 1, Ragellin Insensitive 2, and S-focus receptor kinase 
provide much-needed information on the functions mediated by members of this large gene 

35 family. RLKs control a wide range of processes, including development, disease resistance, 
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hormone perception, and self-incompatibility. Combined with the expression studies and 
biochemical analysis of other RLKs, more details of RLK function and signaling are emerging. 

At1g72900 showing homology to Disease resistance protein (TIR virus resistance 
5 protein) 

This gene has been described by Kroczynska, B. et al. (1999) 

At2g30590 showing homology to WRKY transcription factor (Tolt/interleukin-1 receptor- 
like protein) 

10 This sequence shows homology to tomato Cf-9 resistance gene Avr9/Cf-9 rapidly elicited 
protein 4 (NL27) (Hehl, R. et al. (1998)) 

At1g80530 showing homology to Nodulin 

Infection of soybean roots by nitrogen-fixing Bradyrhizobium japonicum leads to expression of 
15 plant nodule-specific genes known as nodulins. Nodulin 26, a member of the major intrinsic 
protein/aquaporin (AQP) channel family, Is a major component of the soybean symbiosome 
membrane (SM) that encloses the rhizoblum bacteroid. These results indicate that nodulin 26 
is a multifunctionalAQP that confers water and glycerol transport to the SM, and likely plays a 
role in osmoregulation during legume/rhizobia symbioses. (Dean et al. (1999). Rice (Oryza 
20 satlva var. Nipponbare) possesses two different homologues of the soybean early nodulin 
gene GmENOD93 (GmN93), OsENOD93a (homology of 58.2% to GmENOD93), 
OsENOD93b (homology of 42.3%). In intact rice tissues, OsENOD93b was most abundantly 
expressed in roots and at much lower levels In etiolated and green leaves, whereas the 
expression of OsENOD93a was very low in roots and etiolated leaves, and was not detected in 
25 green leaves. The level of OsENOD93a expression was enhanced markedly in suspension- 
cultured cells, whereas that of OsENOD93b did not increase (Reddy et al. (1998)). 
Homologues of genes that are produced in response to infection of soybean roots by bacteria 
are also present in other plants such rice. Their function is largely unknown, some functional 
homologues are identified such as a water channel involved in osmoregulation. 

30 

At2g34770 showing homology to Fatty acid hydroxylase 

This gene has been described in Matsuda et al. (2001). A common feature of the membrane 
lipids of higher plants is a large content of polyunsaturated fatty acids, which typically consist 
ofdienoic and trienoic fatty acids. Two types of omega-3 fatty acid desaturase, which are 
35 present in the plastids and In the endoplasmic reticulum (ER), respectively, are responsible for 
the conversion of dienoic to trienoic fatty acids. To establish a system for investigating the 
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tissue-specific, and hormone-regulated expression of the ER-type desaturase gene (FAD3), 
transgenic plants of Arabidopsis thaliana (L.) Heynh. containing the firefly luciferase gene 
(LUC) fused to the FAD3 promoter (FAD3::LUC) were constructed. The results from this study 
suggest that the expression of ER-type desaturase is regulated through synergistic and 
5 antagonistic hormonal interactions, and that such hormonal regulation and the tissue specificity 
of the expression of this gene are further modified in accordance with the growth phase in 
plant development (Wellesen K. et al. (2001); Kachroo P. et al. (2001); Kahn, R. A. et al. 
(2001); Smith, M. et al. (2000). 

10 At2g43402 showing homology to Cinnamoyl CoA reductase 

CCR enzyme is involved in lignification. The CCR transcript is expressed in Signified organs, 
i.e. root and stem tissues, and is localized mainly in young differentiating xylem. Also, 
monolignols may be precursors of end products other than lignins. CCR catalyses the 
conversion of cinnamoyl-CoAs into their corresponding cinnamaldehydes, i.e. the first step of 

15 the phenylpropanoid pathway specifically dedicated to the monolignol biosynthetic branch. The 
two genes are differentially expressed during development and in response to infection. 
AtCCRI is preferentially expressed in tissues undergoing lignification. In contrast, AtCCR2, 
which is poorly expressed during development, is strongly and transiently induced during the 
incompatible interaction with Xanthomonas campestris pv. Campestris leading to a 

20 hypersensitive response. Altogether, these data suggest that AtCCRI is involved in 
constitutive lignification whereas AtCCR2 is involved in the biosynthesis of phenolics whose 
accumulation may lead to resistance.(Lauvergeat et al. (2001). This protein is involved during 
development, increase in growth diameter, lignification of vascular strands and interfascicular 
fibers. 

25 

At2g47440 showing homology to Tetratricopeptlde repeat protein 

The tetratricopepHde repeat (TPR) is found in a many proteins performing a wide variety of 
functions, the TPR domain itself is believed to be a general protein recognition module. 
Different proteins may contain from 3 to 16 tandem TPR motifs (34 amino acid sequence). It 
30 has been shown that some proteins contain a TPR repeat are cell cycle regulated. 

At3g23750 showing homology to Receptor like kinase TMK 

The kinase domain of NtTMKI contained all of 12 subdomains and invariant amino acid 
residues found in eukaryotic protein kinases. The extracellular domain contained 11 leucine- 
35 rich repeats which have been implicated in protein-protein interactions. The amino acid 
sequence of NtTMKI exhibited high homology with those of TMK1 of Arabidopsis and TMK of 
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rice in both kinase and extracellular domains, suggesting that NtTMKI is a TMK homologue of 
tobacco. The NtTMKI transcripts were present in all major plant organs, but its level varied in 
different developmental stages in anthers and floral organs. NtTMKI mRNA accumulation in 
leaves was stimulated by CaCl2, methyl jasmonate, wounding, fungal elicitors, chitins, and 
5 chitosan. The NtTMKI mRNA level also increased upon infection with tobacco mosaic virus 
(Cho and Pai (2000). This protein is involved in different aspects of development and disease 
resistance. 

At3g61460 showing homology to RING H2 

10 RING-finger proteins contain cysteine-rich, zinc-binding domains and are involved in the 
formation of macromolecular scaffolds important for transcriptional repression and 
ubiquitination. RING H2 act as E3 ubiquitin-proteln ligases and play critical roles in targeting 
the destruction of proteins of diverse functions in alf eukaryotes, ranging from yeast to 
mammals. Arabidopsis genome contains a large number of genes encoding RING finger 

15 proteins. A small group is constituted by more than 40 RING-H2 finger proteins that are of 
small size, not more than 200 amino acids, and contain no other recognizable protein-protein 
interaction domain(s). This type of genes is very Important for several aspect of development, 
regulation of developmental proteins, cell cycle proteins. 

20 At4g00730 showing homology to Homeodomaln AHDP (antocyaninless 2 ) 

This is a homeodomain transcription factor; similar to ATML1 and is very conserved and has 
epidermis specific expression. This sequence shows also homology to Zea mays mRNA for 
OCL3 protein (Ingram, G. C. et at. (2000)). 

25 At4g13940 showing homology to adenosyihomocysteinase (Glutathione dependent 
formaldehyde dehydrogenase) 

Glutathione-dependent formaldehyde dehydrogenase was described in Sakamoto, A. et al. 
(2002), Arabidopsis glutathione-dependent formaldehyde dehydrogenase is an S- 
nitrosoglutathione reductase. S-Nitrosoglutathione (GSNO), an adduct of nitric oxide (NO) with 

30 glutathione, is known as a biological NO reservoir. Heterologous expression in Escherichia coli 
of a cDNA encoding a glutathione-dependent formaldehyde dehydrogenase of Arabidopsis 
thaliana showed that the recombinant protein reduces GSNO. The identity of the cDNA was 
further confirmed by functional complementation of the hypersensitivity to GSNO of a yeast 
mutant with impaired GSNO metabolism. This is the first demonstration of a plant GSNO 

35 reductase, suggesting that plants possess the enzymatic pathway that modulates the 
bioactivity and toxicity of NO. 
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At4g35050 showing homology to WD40 MSI3 

Members of the MSI/RbAp sub-family of WD-repeat proteins are widespread in eukaryotic 
organisms and form part of multiprotein complexes that are Involved in various biological 
5 pathways, including chromatin assembly, regulation of gene transcription, and cell division. 
The Zea mays RbAp-like protein (ZmRbApl) binds acetylated histones H3 and H4 and 
suppresses mutations that have a negative effect on the Ras/cAMP pathway in yeast. The 
ZmRbAp genes form a gene family and are expressed in different tissues of Z. mays L. plants. 
Determination of its expression pattern during maize seed development revealed that ZmRbAp 

10 transcripts are abundant during the initial stages of endosperm formation. In addition, the 
transcripts are specifically localized in shoot apical meristem and leaf primordia of the embryo. 
ZmRbAp genes play a role in early endosperm differentiation and plant development (Rossi et 
al. (2001)). Also Rb proteins are known to be Involved in multi-protein complexes; there are Rb 
binding protein characterized; and Rb plays a role in chromatin remodeling and cell cycle 

15 control and is important in development and growth of organs. The retinoblastoma (RB) protein 
regulates G1 progression and functions through its association with various cellular proteins. 
Two closely related mammalian RB binding proteins, RbAp48 and RbAp46, share sequence 
homology with the Msi1 protein of yeast. MSI1 is a multicopy suppressor of a mutation in the 
IRA1 gene involved in the Ras-cAMP pathway that regulates cellular growth. Human RbAp48 

20 is present in protein complexes involved in histone acetylation and chromatin assembly. Four 
plant RbAp48- and Msi1-like proteins have been identified; one from tomato, LeMSH, and 
three from Arabidopsis. LeMSH can function as a multicopy suppressor of the yeast iral 
mutant phenotype. The LeMSH protein localizes to the nucleus and binds to a 65-kD protein in 
wild-type as well as ripening inhibitor (rin) and Neverripe (Nr) tomato fruit LeMSH also binds 

25 to the human RB protein and the RB-like RRB1 protein from maize, indicating that this 
interaction is conserved between plants and animals (Ach et al. (1997)) 

At4g36670 showing homology to Sugar transporter 

The ERD6 clone is expressed after exposition to dehydration stress for 1 h. The ERD6 is 
30 related to those of sugar transporters of bacteria, yeasts, plants and mammals. Hydropathy 
analysis revealed that ERD6 protein has 12 putative transmembrane domains and a central 
hydrophilic region. Sequences that are conserved at the ends of the 6th and 12th membrane- 
spanning domains of sugar transporters are also present in ERD6. ERD6 gene is a member of 
a multigene family in the Arabidopsis genome. The expression of the ERD6 gene was induced 
35 not only by dehydration but also by cold treatment (Kiyosue et al. (1998)) . 
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At5g01870 showing homology to Lipid transfer protein 

Nonspecific lipid transfer proteins (LTPs) from plants are characterized by their ability to 
stimulate phospholipid transfer between membranes in vitro. However, because these proteins 
are generally located outside of the plasma membrane, it is unlikely that they have a similar 
5 role in vivo. The LTP1 promoter was active early in development In protoderm cells of 
embryos, vascular tissues, lignified tips of cotyledons, shoot meristem, and stipules. In adult 
plants, the gene was expressed in epidermal cells of young leaves and the stem. In flowers, 
expression was observed in the epidermis of all developing influorescence and flower organ 
primordia, the epidermis of the siliques and the outer ovule wall, the stigma, petal tips, and 

10 floral nectaries of mature flowers, and the petal/sepal abscission zone of mature siliques. 
Consistent with a role for the LTP1 gene product in some aspect of secretion or deposition of 
lipophilic substances in the cell walls of expanding epidermal cells and certain secretory 
tissues. The LTP1 promoter region contained sequences homologous to putative regulatory 
elements of genes in the phenylpropanoid biosynthetic pathway, suggesting that the 

15 expression of the LTP1 gene may be regulated by the same or similar mechanisms as genes 
in the phenylpropanoid pathway (Thoma, S. et al. (1994)). More background knowledge to this 
type of genes can be found in the following references: Clark, A. M. et al., (1999); Toonen, M. 
A. et al. (1997); Molina, A. (1997); Thoma. S. etal. (1994). 

20 At5g02820 showing homology to SPO like 

Piant steroid hormones, brassinosteroids (BRs), play important roles throughout plant growth 
and development. Plants defective in BR biosynthesis or perception display cell elongation 
defects and severe dwarfism. Two dwarf mutants named bin3 and bin5 with Identical 
phenotypes to each other display some characteristics of BR mutants and are partially 

25 insensitive to exogenously applied BRs. In the dark, bin3 or bin5 seedlings are de-etiolated 
with short hypocotyls and open cotyledons. Light-grown mutant plants are dwarfs with short 
petioles, epinastic leaves, short inflorescence stems, and reduced apical dominance. We 
cloned BIN3 and B1N5 and show that B1N5 is one of three putative Arabidopsis SP011 
homologs (AtSP011-3) that also shares significant homology to archaebacterial 

30 topoisomerase VI (TOP6) subunit A, whereas B1N3 represents a putative eukaryotic homolog 
of TOP6B. The pleiotropic dwarf phenotypes of bin5 establish that, unlike all of the other 
SP011 homologs that are involved in meiosis, BlN5/AtSP011-3 plays a major role during 
somatic development. Furthermore, microarray analysis of the expression of about 5500 genes 
in bin3 or bin5 mutants indicates that about 321 genes are down -regulated in both of the 

35 mutants, including 18 of 30 BR-induced genes. These results suggest that BIN3 and B1N5 may 
constitute an Arabidopsis topoisomerase VI that modulates expression of many genes. 
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including those regulated by BRs (Yin Y et al. (2002)). More background information on this 
type of genes can be found in the following references: Soustelle, C. et al. (2002); Kee, K. and 
Keeney, S. (2002); Hartung, F. and Puchta, H. (2001); Grelon, M. et al. (2001). 

5 At5g14420 showing homology to copine I (phospholipid binding protein) 

The copines are a newly identified class of calcium-dependent, phospholipid binding proteins 
that are present in a wide range of organisms, including Paramecium, plants, Caenorhabditis 
elegans, mouse, and human. However, the biological functions of the copines are unknown. It 
is described that a humidity-sensitive copine mutant was made in Arabidopsis and under 

10 honpermissive, low-humidity conditions, the cpn1-1 mutant displayed aberrant regulation of 
cell death that included a lesion mimic phenotype and an accelerated hypersensitive response 
(HR). However, the HR in cpn1-1 showed no increase in sensitivity to low pathogen titers. 
Low-humidity-grown cpn1-1 mutants also exhibited morphological abnormalities, increased 
resistance to virulent strains of Pseudomonas syringae and Peronospora parasitica, and 

15 constitutive expression of pathogenesis-related (PR) genes. Growth of cpn1-1 under 
permissive, high-humidity conditions abolished the increased disease resistance, lesion mimic, 
and morphological mutant phenotypes but only partially alleviated the accelerated HR and 
constitutive PR gene expression phenotypes. The disease resistance phenotype of cpn1-1 
suggests that the CPN1 gene regulates defense responses. Alternatively, the primary function 

20 ofCPNI may be the regulation of plant responses to low humidity, and the effect of the cpn1-1 
mutation on disease resistance may be indirect (Jambunathan et al. (2001)). Arabidopsis 
growth over a wide range of temperatures requires the BONZAI1 (BON1) gene because bon1 
null mutants make miniature fertile plants at 22 degrees C but have wild-type appearance at 28 
degrees C. The expression of BON1 and a BON 1 -associated protein (BAP1) is modulated by 

25 temperature. Thus BON1 and BAP1 may have a direct role in regulating cell expansion and 
cell division at lower temperatures. BON1 contains a Ca(2+)-dependent phospholipid-bindi.ng 
domain and is associated with the plasma membrane. It belongs to the copine gene family, 
which is conserved from protozoa to humans. Our data suggest that this gene family may 
function in the pathway of membrane trafficking in response to external conditions (Hua et al. 

30 (2001)). The major calcium-dependent, phospholipid-binding protein obtained from extracts of 
Paramecium tetraurelia, named copine, had a mass of 55 kDa, bound phosphatidylserine but 
not phosphatidylcholine at micromolar levels of calcium but not magnesium, and promoted lipid 
vesicle aggregation. Current sequence databases Indicate the presence of multiple copine 
homologs in green plants, nematodes, and humans. The full-length sequences reveal that 

35 copines consist of two C2 domains at the N terminus followed by a domain similar to the A 
domain that mediates interactions between integrins and extracellular ligands. The association 
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with secretory vesicles, as well the general ability of copines to bind phospholipid bilayers in a 
calcium-dependent manner, suggests that these proteins may function in membrane trafficking 
(Creutzetal. (1998)). 

5 At5g49160 showing homology to cytosine methyltransferase 

DNMT3L is a regulator of imprint establishment of normally methylated maternal genomic 
sequences. DNMT3L shows high similarity to the de novo DNA methyltransf erases, DNMT3A 
and DNMT3B, however, the amino acid residues needed for DNA cytosine methyltransferase 
activity have been lost from the DNMT3L protein sequence. Apart from methyltransferase 

10 activity, Dnmt3a and Dnmt3b serve as transcriptional repressors associating with histone 
deacetylase (HDAC) activity. DNMT3L can also repress transcription by binding directly to 
HDAC1 protein. PHD-tike zinc finger of the ATRX domain Is the main repression motif of 
DNMT3L, through which DNMT3L recruits the HDAC activity needed for transcriptional 
silencing. DNMT3L as a co-repressor protein and suggest that a transcriptionally repressed 

15 chromatin organisation through HDAC activity is needed for establishment of genomic Imprints 
(Aapola et al. (2002)). More background information to this type of genes can be found in 
Chen, T. et al. (2002); Bartee, L. and Bender, J. (2001); Freitag M. et al. (2002). In Arabidopsis 
a SWI2/SNF2 chromatin remodeling factor-related protein DDM1 and a cytosine 
methyltransferase MET1 are required for maintenance of genomic cytosine methylation. 

20 Mutations In either gene cause global demethylation. There are also effects of these mutations 
on the PAI tryptophan blosynthetic gene family, which consists of four densely methylated 
genes arranged as a tail-to-tail inverted repeat plus two unlinked singlet genes. The 
methylation mutations caused only partial demethylation of the PAI loci: ddml had a strong 
effect on the singlet genes but a weaker effect on the inverted repeat, whereas metl had a 

25 stronger effect on the inverted repeat than on the singlet genes. The double ddml metl 
mutant also displayed partial demethylation of the PAI genes, with a pattern similar to the 
ddml single mutant. To determine the relationship between partial methylation and expression 
for the singlet PAI2 gene we constructed a novel reporter strain of Arabidopsis in which PA12 
silencing could be monitored by a blue fluorescent plant phenotype diagnostic of tryptophan 

30 pathway defects. This reporter strain revealed that intermediate levels of methylation correlate 
with intermediate suppression of the fluorescent phenotype. Other background information can 
be found in Finnegan, E. J. and Kovac K. A. (2000). Plant DNA methyltransferases. DNA 
methylation is an important modification of DNA that plays a role in genome management and 
in regulating gene expression during development. Methylation is carried out by DNA 

35 methyltransferases which catalyse the transfer of a methyl group to bases within the DNA 
helix. Plants have at least three classes of cytosine methyltransferase which differ in protein 
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structure and function. The METI family, homologues of the mouse Dnmtl methyltransf erase, 
most likely function as maintenance methyltransferases, but may also play a role in de novo 
methylation. The chromomethylases, which are unique to plants, may preferentially methylate 
DNA in heterochromatin; the remaining class, with similarity to Dnmt3 methyltransferases of 
5 mammals, are putative de novo methyltransferases. The various classes of methyltransferase 
may show differential activity on cytosines in different sequence contexts. Chromomethylases 
may preferentially methylate cytosines in CpNpG sequences while the Arabidopsis METI 
methyltransferase shows a preference for cytosines in CpG sequences. Additional proteins, for 
example DDM1, a member of the SNF2/SWI2 family of chromatin remodelling proteins, are 
10 also required for methylation of plant DNA. 

At5gS4940 showing homology to Translation initiation factor (translattonal initiation 
factor elFI), 

Protein synthesis has not been considered to be fundamental in the control of cell proliferation. 

15 However, data are emerging on the involvement of this process in cell growth and 
tumorigenesis. Protein biosynthesis is a central process in all living cells. It is one of the last 
steps in the transmission of genetic information stored in DNA on the basis of which proteins 
are produced to maintain the specific biological function of a given cell. Protein synthesis takes 
place on ribosomal particles where the genetic information transcribed into mRNA is translated 

20 into protein. The process of protein synthesis on the ribosome consists of three phases: 
initiation, elongation and termination. Brassinosteroids (BRs) regulate the expression of 
numerous genes associated with plant development, and require the activity of a Ser/Thr 
receptor kinase to realize their effects. In animals, the transforming growth factor-beta (TGF- 
beta) family of peptides acts via Ser/Thr receptor kinases to have a major impact on several 

25 pathways involved in animal development and adult homeostasis. TGF-beta receptor- 
interacting protein (TRIP-1 ) was previously shown by others to be an intracellular substrate of 
the TGF-beta type II receptor kinase which plays an important role in TGF-beta signaling. 
TRIP-1 Is a WD-repeat protein that also has a dual role as an essential subunit of the 
eukaryotic translation initiation factor elF3 in animals, yeast and plants, thereby revealing a 

30 putative link between a developmental signaling pathway and the control of protein translation. 
In yeast, expression of a TRIP-1 homolog has also been closely associated with cell 
proliferation and progression through the cell cycle. We report here the novel observation that 
transcript levels of TRIP-1 homologs in plants are regulated by BR treatment under a variety of 
conditions, and that transgenic plants expressing antisense TRIP-1 RNA exhibit a broad range 

35 of developmental defects, including some that resemble the phenotype of BR-deficient and - 
insensitive mutants. This correlative evidence suggests that a WD-domain protein with 



39 



047-E2F-PROV 



UHUl UllJiUll H.I. „lfidU*U 

040 10. "l0. 2002 14 



reported dual functions in vertebrates and fungi might mediate some of the molecular 
mechanisms underlying the regulation of plant growth and development by BRs (Jiang and 
Ciouse (2001)). The Arabldopsis COP9 signalosome is a multisubunit repressor of 
photomorphogenesis that is conserved among eukaryotes. This complex may have a general 
5 role in development, association between components of the COP9 signalosome (CSN1, 
CSN7, and CSN8) and two subunits of eukaryotic translation initiation factor 3 (elF3), elF3e 
(p48, known also as INT-6) and elF3c (p105). AtelF3e coimmunoprecipitated with CSN7, and 
elF3c coimmunoprecipitated with elF3e, elF3b, CSN8, and CSN1. e(F3e directly interacted 
with CSN7 and elF3c. elF3e and e)F3c are probably components of multiple complexes and 
10 that elF3e and elF3c associate with subunits of the COP9 signalosome, even though they are 
not components of the COP9 signalosome core complex. This interaction may allow for 
translational control by the COP9 signalosome (Yahalom et al. (2001)). 

At5g56740 showing homology to Hlstone acethyl transferase HATB 

15 Transforming viral proteins such as E1A which force quiescent cells into S phase have two 
essential cellular target proteins, Rb and CBP/p300. Rb regulates the G1/S transition by 
controlling the transcription factor E2F. CBP/p300 is a transcriptional co-activator with intrinsic 
histone acetyl-transferase activity. This activity is regulated in a cell cycle dependent manner 
and shows a peak at the G1/S transition. CBP/p300 is essential for the activity of E2F, a 

20 transcription factor that controls the G1/S transition. In addition, our results suggest that CBP 
HAT activity Is required both for the G1/S transition and for E2F activity. Thus CBP/p300 
seems to be a versatile protein involved in opposing cellular processes, which raises the 
question of how its multiple activities are regulated (Ait-Si-Ali, S. et al (2000)). The BRCA2 is a 
histone acetyltransferase.Two potential functions of BRCA2 were proposed which includes role 

25 in the regulation of transcription and also in DNA repair. Forty-five-amino acid region encoded 
by exon 3 of BRCA2 was shown to have transcriptional activation function. Recent studies of 
the several enzymes involved in acetylation and deacetylation of histone residues have 
revealed a possible relationship between gene transcriptional activation and histone 
acetylation. Since BRCA2 appear to function as a transcriptional factor, we have tested for 

30 Histone acetyl transferase (HAT) activity of BRCA2. Here, we present evidence that BRCA2 
hasintrinsic HAT activity, which maps to the amino-terminal region of BRCA2. Our results 
demonstrate that BRCA2 proteins acetylate primarily H3 and H4 of free histones. These 
observations suggest that HAT activity of BRCA2 may play an importantrola in the regulation 
of transcription and tumor suppressor function (Siddique et al. (1998)). These type of genes 

35 are very important for regulation of genes involved in development, cell cycle control, 
chromatin structure. 
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At5g61520 showing homology to STP3 sucrose transporter 

For developing seeds of grain legumes, photoassimilates released to the seed apoplasm from 
maternal seed coats are retrieved by abaxial epidermal and subepidermal cells (dermal cell 
5 complexes) of cotyledons followed by symplasmic passage to their underlying storage 
parenchyma cells. In some species, the cells of these complexes differentiate into transfer 
cells (e.g. broad bean and pea, Patrick and Offler,2001). Sucrose Is a major component of the 
photoassimilates delivered to the cotyledons (Patrick and Offler, 2001; Weber et al., 1997b). 
Sucrose transporter (SUT) genes have been cloned, and functionally characterised as 

10 sucrose/H+ symporters, from developing cotyledons of broad bean (VfSUTI, Weber et al., 
1997a) and pea (PsSUTI, Tegeder et al., 1999). SUTs and P-type H+-ATPases have been 
shown to co-localise to plasma membranes of dermal cell complexes in developing cotyledons 
of broad bean (Harrington et al., 1997; Weber et al., 1997a) and French bean (Tegeder et al., 
2000). In contrast, for pea cotyledons, SUT is also present in storage parenchyma cells, but Is 

15 4-fold less active than SUT(s) localised to epidermal transfer cells (Tegeder et al., 1999). 
These type of genes are Important for seed filling. 

At5g66210 showing homology to Calcium dependent protein kinase 

In plants, numerous Ca(2+>stimulated protein kinase activities occur through calcium- 

20 dependent protein kinases (CDPKs). These novel calcium sensors are likely to be crucial 
mediators of responses to diverse endogenous and environmental cues. However, the precise 
biological function(s) of most CDPKs remains elusive. The Arabidopsis genome is predicted to 
encode 34 different CDPKs. In this Update, we analyze the Arabidopsis CDPK gene family 
and review the expression, regulation, and possible functions of plant CDPKs. By combining 

25 emerging cellular and genomic technologies with genetic and biochemical approaches, the 
characterization of Arabidopsis CDPKs provides a valuable opportunity to understand the plant 
calcium-signaling network (Cheng et al., 2002). These type of genes are Important for stress 
signaling. 

30 

At2g2S970 showing homology to KH RNA binding domain 

Lorkovic and Barta described RNA recognition motif (RRM) and K homology (KH) domain 
RNA-binding proteins from the flowering plant Arabidopsis thaliana (2002). The most widely 
spread motifs are the RNA recognition motif (RRM) and the K homology (KH) domain. The 
35 Arabidopsis genome encodes 196 RRM-containing proteins, a more complex set than found in 
Caenorhabditis elegans and Drosophila melanogaster. In addition, the Arabidopsis genome 
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contains 26 KH domain proteins. Most of the Arabidopsis RRM-contaming proteins can be 
classified into structural and/or functional groups, based on similarity with either known 
metazoan or Arabidopsis proteins. Approximately 50% of Arabidopsis RRM-containing proteins 
do not have obvious homologues in metazoa, and for most of those that are predicted to be 
5 orthologues of metazoan proteins, no experimental data exist to confirm this. Additionally, the 
function of most Arabidopsis RRM proteins and of all KH proteins is unknown. The higher 
complexity of RNA-binding proteins in Arabidopsis, as evident in groups of SR splicing factors 
and poly(A)-binding proteins, may account for the observed differences in mRNA maturation 
between plants and metazoa. The function of this type of genes is largely unknown, but could 
10 be related to PUMILIO genes from drosophila. Important for regulation of gene expression at 
the post-transcriptional level, role in development, stress tolerance. 

At3g07800 showing homology to Thymidine kinase 

This type of genes Is cell cycle regulated, E2F regulated, is responsible for production of 
15 thymidine triphosphate. This type of gene plays a role as a precursor for DNA synthesis and is 
therefore a marker of S phase. 

At5g47370 showing homology to Homeobox leucine zipper protein 

This type of genes is Important for development and growth and also for stress tolerance. 

20 

Example 7: Rice transformation with the genes according to the present invention 
in a particular example of the present invention, the genes as identified above are cloned into 
a plant expression vector operably linked to suitable regulatory elements to drive 
overexpression or downregulation of these genes. These vectors are subsequently transferred 
25 to the rice plant according to the following protocol. 

Mature dry seeds of the rice japonica cultivar Taipei were dehusked. Sterilization was carried 
out by incubating for one minute in 70% ethanol, followed by 30 minutes in 0.2%HgCI2, 
followed by a 6 times 15 minutes wash with sterile distilled water. The sterile seeds were then 

30 germinated on a medium containing 2,4-D (callus Induction medium). After incubation in the 
dark for four weeks, embryogenic, scutellum-derlved calli were excised and propagated on the 
same medium. After two weeks the calli were multiplied or propagated by subculture on the 
same medium for another 2 weeks. Embryogenic callus pieces were sub-cultured on fresh 
medium 3 days before co-cultivation (to boost cell division activity). Agrobacterium strain 

35 LBA4404 harboring binary T-DNA vectors were used for cocultivation. Agrobacterium was 
inoculated on AB medium with the appropriate antibiotics and cultured for 3 days at 28°C. The 
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bacteria were then collected and suspended in liquid co-cultivation medium to a density 
(OD600) of about 1. The suspension was then transferred to a petri dish and the calli 
immersed in the suspension for 15 minutes. The callus tissues were then blotted dry on a filter 
paper and transferred to solidified, co-cultivation medium and incubated for 3 days in the dark 
5 at 25°C. Co-cultivated calli were grown on 2,4-D-containing medium for 4 weeks In the dark at 
28°C in the presence of a suitable concentration of the selective agent. During this period, 
rapidly growing resistant callus islands developed. After transfer of this material to a 
regeneration medium and incubation in the light, the embryogenic potential was released and 
shoots developed in the next four to five weeks. Shoots were excised from the calli and 
10 incubated for 2 to 3 weeks on an auxin-containing medium from which they were transferred to 
soil. Hardened shoots were grown under high humidity and short days in a greenhouse. 
Seeds were then harvested three to five months after transplanting. The method yielded 
single locus transformants at a rate of over 50 % (Aidemita and Hodges1996, Chan et al. 
(1993), Hiei etal. (1994)). 

15 
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Table 1. Arabidopsis Genes 2-fold or more upregulated in E2Fa/DPa plants 
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histone H2B-like protein 


A1999101 


At5g59910 






2.16 






putative mismatch binding 
protein 


AI993280 


At3g24320 






2.10 




rice CAD41 187.1. 
corn AAF35250.1 


adenosylhomocysteinase 


AI996953 


At4g13940 






2.07 




corn AAL33588.1 


Cell Cycle (2) 
















E2Fa 


AJ294534 


At2g36010 






94.88 






CDKB1;1 


D10851 


At3g54180 






2.60 


TTTCCCG 
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C 




Cell wall biogenesis (11) 
















xyloglucan endo-1 ,4-beta- 
D-glucanase (meri-5) 


AI994459 


At4g30270 






3.74 






putative glycosyl 
transferase 


AI999244 


At1g70090 






3.38 






alpha galactoayltransferase- 
like protein 


AI998223 


At3g62720 






3.26 






putative xyloglucan 
endotransglycosylase 


AI999683 


At3g23730 






2.85 




rice CAD41426.1, 
corn CAB51 0059.1 


xyloglucan endo-1 ,4-beta- 
D-glucanase-like protein 


AI998301 


At4g30280 






2.74 






putative xyloglucan 
endotransglycosylase 


AI994477 


At1g14720 






2.51 






putative glycosyl 
transferase 


AI999770 


At1g24170 






2.39 






putative UDP-glucose 
glucosyltransferase 


AI997288 


At1g22400 






2.34 


TTTCCCG 
C 




putative glucosyltransferase 


AI998872 


At2g15480 






2.15 






peroxidase 


AI994622 


At2g38380 






2.11 


TTTCGCC 

c 




beta-1 ,3-glucanase-Iike 
protein 


AI994681 


At3g55430 






2.05 




riceAAB37697.1, 
com CAB96424.1 


Chloroplastic genes (7) 
















large subunit of ribulose- 
1 ,5-bisphosphate 
carb oxylase/oxyge n ase 


N96785 


rbcL 






4.71 






ribosomal protein L33 


AI994194 


rpl33 






3.54 






PSII I protein 


AW004203 


psbl 






2.81 






ribosomal protein L2 


AW004266 


rpl2 






2.61 






ATP-dependent protease 
subunit 


Aiyy ry*tY 


dpP 






2.60 






cytochrome B6 


A1997102 


petB 






2.55 






ATPase epsilon subunit 


AW004251 


atpE 






2.17 






Mitochondrial genes (1) 
















26S ribosomal RNA protein 


AW004275 


orf107a 






2.87 






Transcription factors (6) 
















LOB domain protien 41 


AI996685 


At3g02550 


3 


55 


4.01 




rlceBAB92193.1 


WRKY transcription factor 
21 


Al 992739 


At2g30590 






2.78 


TTTCCCC 
C 




GATA Zn-finger protein 


Al 99 5731 


At3g 16870 


5 


58 


2.75 




moj 7 a AVn701AQ 

riiai<Lci mtu/ i 


Anthocyaninless2 


Al 993655 


At4g00730 






2 73 


TTTCCCC 

Q 




leucine zipper-containing 
protein 


AI995691 


At1 g07000 






2.43 






homeodomain transcription 
factor (Athb-6) 


AI999190 


At2g22430 






2.30 




rice CAA65456.2, 
corn CAB96424.1 


Metabolism and 
biogenesis (11) 
















alcohol dehydrogenase 


AI998773 


At1g77120 






5.09 






putative isocistrate lyase 


AI999168 


At3g21720 






3.08 






protochlorophyllide 
reductase precursor 


AI993342 


At4g27440 






2.39 






suger transpoter like protein 


AI997793 


At4g36670 






2.27 




rice AAK13147.1, 
corn AAF74568.1 
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NADH-dependent 
glutamate synthase 
(GOGAT) 


AI997600 


At5g53460 






2.25 






nitrate reductase (NIA2) 


Al 996208 


At1g37130 






2.15 






pectate lyase - like protein 


AJ508995 


At3g54920 






2.13 






putative sterol 
dehydrogenase 


AI996340 


At2g43420 






2.10 






glutamine synthetase root 
Isozyme 1 (GS) 


161G19T7 


At1g66200 






2.06 






monosaccharide transporter 
STP3 


AI997045 


At5g61520 






2.05 




rice BAA83554.1, 
corn AAF74568.1 


Signal transduction (6) 
















calcium-dependent protein 
kinase 


AI996555 


At5g66210 






2.96 




rice AAF23901 .2, 
com BAA12715.1 


WD-40 repeat protein 


AI993055 


At5g14530 






2.70 




rice AD27557.1, 
com AAA50446.1 


receptor-protien kinase-like 
protein 


A1994727 


At5g54380 






2.59 




rice AAK63934.1, 
corn AAB09771 .1 


putative phytochrome A 


AI998148 


At1g09570 






2.45 






putative leucine-rich 
receptor-like protein kinase 


Al 999651 


At1g72180 






2.13 




rice BAC06203.1 , 
corn CAC3541 1.1 


putative receptor-like kinase 


Al 993298 


At3g23750 






2.06 




rice CAA69028.1 , 
corn CAC3541 2.1 


Others (13) 
















putative pollen allergen 


AI996548 


At3g45970 






3.22 




rice AAG1 3596.1, 
corn CAD40849.1 


cold-regulated protein 
COR6.6 


AW004198 


At5g15970 






3.03 






phi-1-like protein 


AI994601 


At5fl64260 






2.60 






lipid-transfer protein-like 


AI998609 


At5g01870 






2.33 




riceBAB86497.1, 
corn AAB06443.1 


Dnaj homologue 




At5g06910 






2.32 


ATTGGCG 
C 




blue copper binding protein 




At5g20230 






2.30 






src-2 like protein 


AIDQPR7Q 


All g(jyU/ U 












RING finger protein 


AI999491 


At3g61460 




— 


2.14 




nee D/\Ao04Jo.i , 
corn AAL59234.1 


putative Ticc22 


AI993361 


At3g23710 






2.14 






nodulin-like protein 


AI996322 


At1g80530 






2.07 




rice AAM01 022.1 


putative resistance protein 


AI997549 


At1g61100 






2.06 




rice AAL83695.1, 


seed imbitition protein-like 


AI993446 


At5p20250 






2.05 






putative disease resistance 
protein 


AI998978 


At1g72900 






2.04 




rice AAL01 163.1, 
corn AAC83564.1 
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Table 2. Arabtdopsis Genes 2 -fold or more repressed in E2Fa/DPa plants 

















I 


Gen© Identification 


accession 
# 


MIPS 


SE 
Q 

NO 


SEQ 
NO 


Fold 
repre 

SSIO 


E2F site 


plant homologu 


e 


Unknown function (35) 


















unknown protein 


AI993767 


At l g4t)ZUL 


18 


70 


3.91 








putative protein 












— — 




maize AY1 06321.1 , 
rice BAB931 84.1 


hypothetical protein, 
multidrug efflux protein 


AI996374 


At1g61890 


21 


73 


2.78 








unknown protein 


AI994573 


At3g15950 


22 


74 


2.71 








putative protein 


Al 994726 


At3g52360 


23 


75 


2.65 








hypothetical protein 


AI997393 


At4g0292C 


24 


76 


2.6C 


TTTGCCCC 


Y09602. Hordeum 
vulgare 


unknown protein, put 
protease inhibitor 


AJ 508 997 


At5g43580 


25 


77 


2.58 








unknown protein 


AI997866 


At1g7076C 


26 


78 


2.52 








unknown protein 


AI997085 


At5g43750 


27 


79 


2.51 




rice BAB90754.1 


putative protein 


AI995724 


At5g50100 


28 


80 


2 48 




rice AL606619.2 

OSJN00032 

genomic 


unknown protein 


AI995337 


At1 g74880 


29 


81 






maize AY1 0551 5.1, 
rice BAB89011.1 


unknown protein 


AI998296 


At3g1937C 


30 




: 








unknown protein, ATP 
ase 


Al 993346 


At3g 10420 


31 


— 

83 


2.40 








putative protein 


AI999485 


At3g61080 


32 


84 


2 38 








unknown protein 


AI996923 


At1g67860 


33 


85 


2.38 








unknown protein 


AI994841 


At1 g52870 


34 


86 


2.35 


ATTCCCCC 


maize AY1 08423 


.1 


unknown protein 


AI999581 


At1g64370 


35 


87 


2.35 






unknown protein 


AI997584 


At1g05870 


36 


88 


2 25 




rlceBAB86085.1, 
maize Y1 10580.1 


putative protein 


A1992938 


At5p03540 


37 


89 


2.21 






hypothetical protein 


AI997712 


At2g1 5020 


38 








rice BAB64794.1 


unknown protein 


AI998338 


At1 g68440 


39 


91 


"220 








unknown protein 


AI996872 


At2g21960 














putative protein, centrin 


AI996295 


At4g27280 


41 


93 


— ' jj 








putative protein 


Al 995642 


At3g48200 


42 












unknown protein 


AI997470 

















hypothetical protein 


AI998460 


At1g69510 


44 


— 

96 


2.1 1 


TTTGGCCC 


rice BAB1 8340.1 
maize AY1 10240 


1 


putative triacylglycerol 
lipase 


AI993356 


At5g22460 


45 


97 


2.10 








putative protein 


AI995956 


At5g52060 


46 


98 


2.08 








unknown protein 


AI996100 


At2g35830 


47 


99 


2.06 








hypothetical protein 


AI996039 


At3g27050 


48 


100 


2.05 








unknown protein 


AI996020 


At5g51720 


49 


101 


2.04 








putative protein 


AW0O41O1 


At4g39730 


51 


103 


2.03 








hypothetical protein 


AI998372 


At2g01260 


52 


104 


2.03 








unknown protein 


AI999573 


At3g61060 






2.00 








unknown protein 


AI998562 


At2g35760 






2.00 
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No hit (2) 


















no hit on genome 


AI995690 








2.54 








no hit on genome 


AI999010 








2.23 








Cell wall biogenesis (4) 


















similar to 

poiygalacturonase-like 
protein 


AI993509 


Atlg 10640 


50 


102 


3.62 




maize 

AY1 06712.1. 
rice 

BAC06884.1 




putative xyloglucan endo- 
transglycosylase 


AI997647 


At2g36870 






2.51 








pectate lyase 1-iike 
protein 


AI994801 


At1g67750 






2.40 








xyloglucan endo- 
transglycosylase 


AI998832 


At3g44990 






2.35 








Metabolism and 
biogenesis (24) 


















fructose-bfphosphate 
aldotase-like protein 


AI994456 


At4g26530 






5.99 


ATTGGCCC 






s ucro s e-phosp h ate 
synthase-like protein 


AI995432 


At4g10120 






4.64 








putative branched-chain 
amino acid 
aminotransferase 


AI997263 


At3g19710 






3.31 








vitamine c-2 


AI997404 


At4g26850 


20 


72 


3.04 


TTTGCCGC 


maize AY1 05327, 
rice BAB90526.1 


nicotianamine synthase 


AI993200 


At5g04950 






2.86 








beta-fructosidase 


AJ994670 


At1g62660 






2.66 


TTTCCCCC 






neoxanthin cleavage 
enzyme-like protein 


AI997269 


At4g19170 






2.66 








putative starch synthase 


AI997174 


At1 Q32900 






2.63 








cytochrome P450 
monooxygenase 
(CYP83A1) 


AI994017 


AJ4g13770 






2.57 








beta-amylase-like protein 


AI999322 


At5g 18670 






2.53 








FROI-like protein; 
NADPH oxidase-like 


AI995987 


At5g49740 






2.46 








putative hydrolase 


AI997149 


At3fl48420 






2.39 








furamate hydratase 


AI997067 


At5g50950 






2.31 


TTTGGCCC 






5'-adenylylsulfate 
reductase 


AI992757 


At1g62180 






2.30 


TTTCCCCC 






5'-adenylylsulfate 
reductase 


AI996614 


At4g04610 






2.30 








UDP rhamnose- 
anthocyanidin-3-glucoside 
rhamnosyltransferase - 
like protein 


AI996803 


At4g27560 






2.24 








cytochrome P450-like 
protein 


AI993171 


At5g48000 






2.23 








lactoylglutathione lyase- 
like protein 


AI994552 


At1g11840 






2.20 








putative beta-glucosidase 


AI995306 


At4g27820 






2.20 


ATTGGCCC 






adenine 

phosphoribosyltransferas 
e-like protein 


AI994567 


At4g22570 






2.18 








catalase 


AI995830 


At4g35090 






2.17 


ATTCCCCC 






putative glutathione 
peroxidase 


AW004143 


At2g25080 






2.15 
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putative adenosine 
phosphosulfate kinase 


AW004219 


At2g1475C 






2.1[ 


5 






tyrosine transaminase like 
protein 


■ 

AI996914 


At4g2360C 






2.1C 








Transcription factors (5 


















homeobox-leucine zipper 
protein ATHB-12 


AI994027 


At3g6189C 






4.2C 








NAC domain protein 
NAC2 


AI992865 


At1g6949C 






3.6* 








myb-related transcription 
factor 


AI995298 


At1g7103C 






2.7£ 








dof zinc finger protein 


AI994875 


At1q5170C 






2.3C 








MYB-related transcription 
factor (CCA1 ) 


AI992931 


At2g4683C 






2.1S 








Signal transduction (9) 


















serine/threonine protein 
kinase-like protein 


AI995557 


At5g1093C 






3.9' 








subtilisin proteinase-like 


AI993428 


At4g2165C 






3.1E 








putative oligopeptide 
transporter 


AI996160 


At4g 10770 






2.6E 








putative lectin 


A1998542 


At3g1640C 














Ca2+dependent 
membrane-binding 
protein annexin 


AI998553 


At1g35720 






2.45 








putative WD repeat 
protein 


AI997238 


At3g 15880 






2.3£ 








putative lectin 


AI999016 


At3g 16390 






2.35 








putative lectin 


AI993358 


At3g 16530 














SNF1 related protein 
kinase (ATSRPK1 ) 
Others (25) 


AI9931 1 1 


At3g23000 












putative protease 
inhibitor Dr4 


AI995265 


At1g73330 






10.30 








major latex protein 
homolog - like 


AI998305 


At2g01520 














pollen allergen-like 
protein 


AI993041 


At1 g24020 














putative heat shock 
protein 

putative fibrillin 


AI997848 
AI997199 


At1g06460 














major latex protein 
homolog - like 


AI997255 


At4g04020 
At1g70890 






3 55 
3.50 








putative nematode- 
resistance protein 


AI993740 


At2g40000 






2.95 






putative auxin- 
regulated protein 


AJ508998 


At2g46690 






2.86 








putative myrosinass- 
binding protein 


<M997583 


\t2g39310 






2 61 








ubiquitin-conjugating 
enzyme-like protein 


M997782 


Svt5g56150 






2.41 








ubiquitin-conjugating 
enzyme E2-17 kD 8 


\I994771 


Sit5g41700 






2.40 








vegetative storage protein 
Vsp2 / 


M999152 / 


\t5g24770 






2.35 






heat shock protein 70 / 


M994044 i 


^t3g 12580 






2.24 








chloroplast outer 
envelope membrane t 


VI997015 (At3g63160 






2.20 
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protein 


















translation initiation 
factor-like protein 


A1992786 


At5g54940 






2.15 








pseudogene 


AI995323 


At2g04110 






2.07 








vegetative storage protein 
Vsp1 


AI999546 


At5g24780 






2.06 








dehydrln ERD10 


A1997518 


At1 0,20450 






2.06 








MTN3-like protein 


A1997159 


At3g48740 






2.05 








putative chlorophyll A-B 
binding protein 


A1994859 


At3g27690 






2.05 








photosystem I reaction 
centre subunit psaN 


AI997939 


At5g64040 






2.03 








AR781 . similar to yeast 
pheromone receptor 


AI998194 


At2g26530 






2.03 








putative lipid transfer 
protein 


AI997024 


At2g 15050 






2.03 








peroxidase ATP3a 


A1998372 


At5g64100 






2.03 








myosin heavy chain-like 
protein 


AI999224 


At3g16000 






2.01 









• * this sequence is present in the MIPs database version of 25 july 2002 

• * * this record has a n updates MIPS accession number At5 g50 1 0 1 . 
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Table 3. Number of E2F elements in the different datasets 




All qenes (4518] 


Upregulated genes (88) 


Downregulated genes (105) 


TTTCCCCC 


62 


2 


3 


TTTCCCGC 


40 


6 


0 


TTTCGCCC 


15 


0 


0 


TTTCGCCC 


13 


1 


0 


TTTGCCCC 




1 


1 


TTTGCCGC 


20 


0 


1 I 


TTTGGCCC 


55 


0 


2 


TTTGGCGC 


15 


1 


0 


ATTCCCCC 


10 


0 


2 


Ml I OVjLUO 






0 


ATTCGCCC 


8 


0 


0 


ATTCGCCC 


14 


0 


0 


ATTGCCCC 


13 


0 


0 


ATTGCCGC 


10 


1 


0 


ATTGGCCC 


44 


0 


2 


ATTGGCGC 


9 


1 


0 










Total 


371 


13 


11 
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1 (Tab 4: Arabidopsis genes 1 .3 fold or more I 
I upregulated in E2Fa/Dpa plants I 










< c i. i (< »» ^| , ,e_ 

/ Miogo i i uu 






putative protein 


r. 


2 




9E-27 


Ail g*U/ 1U 


rrr 

Is2 




mitochondrial elonQation factor Tu 




At4g02930 


1.39 


2 — 


glycine-rich protein (clone AtGRP8) 





> At4g39260 


1 .33 


- — 
- — 


UTP-glucose glucosyltransferase 


£: — J 


At5g66690 


1.59 


- — 


lip id-transfer protein-like 


i 


At5g01 870 


2.33 




putative auxin-regulated protein 


6E-6E 


At4g34760 


1.48 


£ — 
- — 


histone H1 , putative 


C 


) At1 g06760 


2.27 




r\i tz i MLMt protein 


c 


At4g36920 


1.44 


- — 


putative histone H2A 


c 


At1 g08880 


1.84 




monosaccharide transporter STP3 


2E-6E 


At5g61 520 


2.05 


12 


receptor-protein kinase-like protein 


8E-64 


At3g51550 


1.33 


13 


SET-domain protein-like 


1E-14C 


At5g04940 


1.38 


14 


homeodomain transcription factor (ATHB-6) 


C 


At2g22430 


2.30 




putative protein 


C 


At4g33700 


1.85 


16 


hypothetical protein 


1E-13S 


At1g05800 


1.34 


17 


unknown protein 


0 


At1g33410 


1.37 


18 


hypothetical protein _ 


1E-14Q 


At4g 17060 


1.41 


19 


putstiv© protein 


0 


At5g19820 


1.44 


20 


putafivs protein 


1E-16 


At3g53670 


1.54 


21 


regulatory subunit of protein kinase CK2 


0 


At3g60250 


1.51 


22 


delta 9 desaturase putative 


0 


At1g06090 


1.85 


23 


putative protein 


0 


At5g06360 


1.48 


24 


acetyl-CoA carboxylase, putative, 5 1 partis) 


0 


At1g36170 


1.49 


25 


hypothetical protein 


0 


At1g56150 


1.97 


26 


seed imbitition protein-like 


0 


At5g20250 


2.05 


27 


unknown protein 


1E-146 


At1g76010 


1.64 


28 


lOITlPnhny-lPi irinn vinnor rtrrktoln III/q 

i ivii i iwuuA-icuwi zjpper piowin-utve 


0 


At5g47370 


2.21 


29 


Kinesin-like protein 


0 


At5g54670 


1.69 


30 


mutative protein 


0 


At3g48050 


1.75 


31 


mutative protein 


0 


At5g03040 


1.34 


32 


xyiocjlucan endo-1,4-beta-D-pilucanas© precursor 


0 


At4g30270 


3.74 


33 


jutativ© WD-40 repeat protein 


0 


At2g19540 


1.75 


34 


mutative protein 


1E-132 


At3g54480 


1.44 


35 


hypothetical protein 1 


o 


At1 Q15750 


1.70 


36 


hypothetical protein 


0 


At1g66200 


2.06 


37 


putative protein 


0 


At3g50630 


1.40 


38 


jnknown protein 


0 


At2g30930 


1.30 


39 


putative protein 


6E-91 


At5g37720 


1 .80 


40 


unknown protein 


1E-146 


At5g54310 


1.61 


41 


lypothetical protein 


0 


At1g48920 


1.98 


42 


lypothetical protein 


0 


At1g17750 


1.38 


43 


nuclear RNA binding protein A-like protein 


0 


At4g17520 


1.43 


44 


jnknown protein 


0.0004 


At1g 10890 


1.38 


45 


listone H2A- like protein 


0 


At4g27230 


2.23 
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46 


phytochelatin synthase (gb| AAD41 794. 1 ) 


C 


At5g44070 


1.39 


47 


RNA-bindinQ protein cp29 protein 


1E-159 


At3g53460 


1.54 


48 


putative RNA-binding protein 


C 


At3g25150 


1.48 


49 


alcohol dehydrogenase 


0.2 


At5g42250 


1.34 


50 


putative 60S ribosomal protein L6 


1E-17C 


AM g74060 


1.37 


51 


calmodulin-binding protein 


1E-114 


At5g57580 


1.40 


52 


putative protein 


3E-23 


At4g20310 


2.01 


53 


putative protein kinase 


0 


At1g08720 


1.33 


54 


hypothetical protein 


0 


At3fl12200 


1.34 


55 


putative phosphatidylserine decarboxylase 


0 


At4g25970 


1.38 


56 


unknown protein 


0 


At2g03120 


1.31 


57 


unknown protein 


0 


At1g 14880 


1.48 


58 


histone H2A.F/Z 


0 


At3g54560 


1.85 


59 


4-coumarate-CoA llgase - like 


0 


At4g19010 


1.35 


60 


putative protein 


0 


At3g45040 


1.72 


61 


unknown protein 


£ 







62 


putative protein 


i 


A.tAr\'iAA 1 n 


1.36 


63 






rW I QD 1 <£DU 


L?Z 


64 


putative protein 


r 




1.32 


65 


lip oxygenase 


_ 




1.34 


66 


putative SecA-type chloroplast protein transport 
factor 




0 


At4g01800 


1.38 


67 


putative DNA-binding protein 


0 


At4g01250 


1.49 


68 


hypothetical protein 


0 


At1g20580 


1.37 


69 


hypothetical protein 


2E-90 


At1q47530 


1.39 


70 


unknown protein 


0 


At2g37570 


1.84 


71 


bZIP transcription factor-like protein 


0 


At3g62420 


1 32 


72 


putative protein 


1E-154 


At3g56720 


1.39 


73 


hypothetical protein 


0 


At1g76860 


1.32 


74 


6-phosphoqluconate dehydrogenase 


2E-80 


At5g41670 


1.48 


75 


ferritin 1 precursor 


0 


At5g01600 


1.38 


78 


putative ABC transporter 


0 


At1g71330 


1.71 


77 


hypothetical protein 


0 


At1g27300 


1.30 


78 


myrosinase precursor 


0.87 


At5q26000 


2.81 


79 


unknown protein j 


0 


At1g10270 


1.47 


80 


putative protein 1 


3E-88 


At5g 18650 


1 33 


81 


hypothetical protein 


6E-40 


At2g36090 


1.32 


82 


unknown protein 


0 


At1g43910 


1.42 


83 


hypothetical protein 


0 


At1 g07000 


2.43 


84 


hypothetical protein 


0 


At1g 18260 


1 .43 


85 


putative pre-mRNA splicing factor 


0 


At4g03430 


1 .49 


86 


putative protein 


0 


At5g11810 


1.32 


87 


hypothetical protein 


1E-151 


At4g30150 


1.41 


88 


S-receptor kinase -like protein 


0 


At4q32300 


1.52 


89 


disease resistance RPP5 like protein 


1E-175 


At4g 16950 


1.64 


90 


unknown protein 


2E-58 


At1g76520 


1.44 


91 


putative protein 


1E-144 


At5g14420 


2.05 


92 


putative glucosyltransferase 


4E-78 


At1q23480 


1.31 


93 


autative protein 


1E-144 


At4g28470 


1.34 
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94 


Dutative protein 


0 


At4q29830 


1.55 


95 


putative auxin-regulated protein 


0 


At2q33830 


1.41 


96 


putative protein 


7.9 


At5g61550 


1.38 


97 


unknown protein 


0 


At1 044810 


1.39 


98 


protein phosphatase - like protein 


1E-59 


At5g02760 


1.76 


99 


hypothetical protein 


2E-21 


At4a17800 


1.59 


100 


hypothetical protein 


0 


At1g54080 


1.58 


101 


xyloglucan endo-transglycosylase, putative 


0 


At1g14720 


2.51 


102 


putative protein 


0 


At3q49320 


1.70 


103 


beta-1 ,3-glucanase - like protein 


0 


At3g55430 


2.05 


104_ 




o 


At3g45730 


5.14 


105 


ubiquitin-conjugating enzyme E2-21 kD 1 (ublquitin- 
protein ligase 


0 


At5g41340 


1.32 


106 


putative reticuiine oxidase-like protein 


0 


At1a30720 


1.31 


107 


DNA (cytosine-5)-methyltransferase (DNA 
methyltransferase) (DNA 


0 


At5g49160 


5.37 


108 


putative protein 


0 


At4q32030 


1.38 


109 


unknown protein 


0.000000003 


At2q32710 


1.46 


110 


E2F transcription factor-1 E2F1 


1E-155 


At5q22220 


1.52 


111 


putative protein 


0 


At5g48820 


1.80 


112 


putative E2F5 family transcription factor 


1E-154 


At2q36010 


94.88 


113 








1.48 


114 


protein kinase cdc2 homolog B 


0 


At3g54180 


2.60 


115 


putative WRKY DNA-binding protein 


1E-164 


At2g03340 


1.43 


116 


hypothetical protein 


0 


At4g 13670 


1.56 


117 


xyloglucan endo-1 ,4-beta-D-glucanase-like protein 


0 


At4g30280 


2.74 


118 


hypothetical protein 


1E-121 


At1g18630 


1.41 


119 


putative protein 


0 


At5g35735 


1.52 


120 


putative protein kinase 


0 


At2q47060 


1.32 


121 


putative protein 


0.1 


At3g43690 


2.18 


122 


70kD heat shock protein 


0 


At2q32120 


1.57 


123 


nitrate reductase 


0 


At1g37l30 


2.15 


124 


beta-amylase 


0 


At5g55700 


1.55 


125 


mutticatalytic endopeptidase complex alpha chain 


0 


At3q51260 


1.57 


126 


putative protein 


0.029 


At5g36190 


2.55 


127 


putative protein 


0 


At4g00830 


1.39 


128 


monodehydroascorbate reductase (NADH) - like 
protein 


0 


At5q03630 


1.33 


129 


unknown protein 


1E-107 


At3q04350 


1.42 


130 


hypothetical protein 


0 


At1q70090 


3.38 


131 


E2 ubiquitin-conjugating-like enzyme Ahus5 


0 


At3q57870 


1.38 


132 


putative protein 


5E-25 


At3p63070 


1.35 


133 


hypothetical protein 


0 


At4g28330 


2.23 


134 


cellulose synthase catalytic subunit, putative 


1E-174 


At 1 q55850 


2.07 


135 


putative protein 


0 


At5q46410 


1.54 


136 


putative polynucleotide phosphorylase 


1E-136 


At3g03710 


1.53 


137 


hypothetical protein 


C 


At1g19180 


1.32 


138 


hypothetical protein 


C 


At3q12270 


1.83 


139 


sugar transporter like protein 


0 


At4g36670 


2.27 


140 


hypothetical protein 


1E-10E 


At2a39910 


1.30 
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141 


putative phvtochrome A 


0 


At1 g09570 


2.45 


142 


hypothetical protein 


0 


At1g64600 


1.49 


143 


putative protein 


0 


At5g23610 


1.60 


144 


putative protein 


1E-177 


At3g56360 


1.39 


145 


cyclophylin -like protein 


0 


At3g63400 


1.33 


146 


unknown protein 


0 


At2g37940 


1.35 


147 


zinc finger protein, putative 


1E-53 


At1g75540 


1.46 


148 


putative protein kinase 


1E-19 


At2g24360 


1.48 


149 


putative alucosyltransferase 


0 


At2g15490 


2.15 


150 




0 


At1g60140 


1.72 


151 


unknown protein 


0 


At1g43850 


1.45 


152 


hypothetical protein 


0 


At3g14120 


1.77 


153 


putative AP2 domain transcription factor 


0 


At2g41710 


1.65 


154 


transcriptional regulator protein, putative 


6E-71 


At3g26640 


1.51 


155 


hypothetical protein 


0.026 


At1g55370 


1.35 


156 


unknown protein 


0 


At3g28920 


1.93 


157 


hypothetical protein 


o 


At3g03750 


1 .43 


158 


hypothetical protein 


2E-12 


At4g27610 


1.34 


159 


translation initiation factor elF-2 beta chain - like 
protein 


2E-11 


At5g20920 


1.33 


160 


unknown protein 


0 


At2g26280 


1.53 


161 


unknown protein; similar to ESTs gb|T41 672.1, 
gb|AI992710.1, ana- 


0 


At1g78420 


1.39 


162 


elongation factor, putative 


3E-14 


At1g56070 


1.99 


163 


anthranilate N-benzoyltransferase - like protein 


1E-120 


At5g01210 


1.66 


164 


putative protein 


1E-178 


At4g39680 


1.43 


165 


unknown protein 


0 


At3g05380 


1.92 


166 


splicing factor At-SRp40 


0 


At4g25500 


1.52 


167 


cdc2-like protein kinase 


0 


At5g10270 


1.77 


168 


calcium-dependent protein kinase 


1E-169 


At3p57530 


1.39 


169 


phosphoprotein phosphatase, type 1 catalytic subunit 


0 


At2g29400 


1.48 


170 


putative mitochondrial translation elongation factor G 


0 


At2g45030 


1.65 


171 


long-chain-fatty-acid-CoA ligase-like protein 


0 


At5g27600 


1.34 


172 


cytochrome c. putative 


4E-26 


At3g27240 


1.36 


173 


En/Spm-like transposon protein 


0 


At2g40070 


1.41 


174 


putative phospho-ser/thr phosphatase 


0 


At4g03080 


1.41 


175 


chlcroplast 50S ribosomal protein L22, putative 


6E-77 


At1g52370 


1.40 


176 


unknown protein 


0 


At2g 15890 


1.34 


177 


putative protein 


0 


At4g26750 


1.55 


178 


receptor-protein kinase-like protein 


0 


At5g54380 


2.59 


179 








1.55 


180 


phosphoglycerate kinase, putative 


1E-155 


At3g 12780 


1.88 


181 


putative HMG protein 


0 


At2g17560 


1.45 


182 


hypothetical protein 


0 


At1g76100 


1.36 


183 


protein kinase cdc2 homolog B 


0 


At3g54180 


2.39 


184 


T-complex protein 1 , beta subunit 


0 


At5g20890 


1.39 


185 


proline oxidase, mitochondrial precursor (osmotic 
stress-induced 


0 


At3g30775 


1.45 


186 


linker histone protein, putative 


1E-126 


At1g 14900 


1.33 


187 


hypothetical protein 


0 


At1g27500 


2.21 
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1B8 


1 ■ — ; ; 

ARF1 -binding protein 


0 




1.58 




putative protein 


1 




1.37 


190 


putative protein 


iFTr 

: — ; 


MlOy IOOOU 


1 .32 


191 


unknown protein 


c 


At*i nfinfi7n 

Anguyuru 


2J9 


192 


RAN2 small Ras-iike GTP-binding nuclear protein 
(Ran-2) 


c 


At5g20020 


1.30 


193 


phosphoprotein phosphatase (PPX-1) 


o 


At4g 26720 


1.42 


194 


nuclear protein- 1 ike 


o 


At5g64270 


1.45 


195 


ornithine carbamoyltransf erase precursor 


o 


At1g75330 


1.41 


196 


unknown protein 


o 


At2g41650 


1.67 


197 


putative protein 


o 


At5g 17640 


1.66 


198 


hypothetical protein 


o 


At1 g57990 


2.02 


199 


hypothetical protein 


o 


At4g 15760 


1 .64 


200 


glycine-rich protein 2 (GRP2) 


( 


AUn^tflRRn 
/M*f yoooou 




201 


hypothetical protein 




At9n417Rn 
/M^y«* i f oii 


2^50 


202 


RNA-binding protein, putative 




Miogzujcou 


l~4fi 


203 


gda-1 ( putative 


2eTv 


Miog^ I uau 


rir 




204 


beta-fnjctofuranostdase 1 


o 


At3g 13790 




205 


26S proteasome subunit 4-like protein 


o 


At4g29040 


rrr 


206 


putative protein 


1E-59 




TTT 


207 


hypothetical protein 


o 


At1g57680 


2RR 


208 


unknown protein 


r_ 


At1 g 2 99 80 


rrr 

L§8 


209 


60S ribosomal protein - like 




MLOHU^O f u 


1 .39 


210 


REVOLUTA or interfascicular fiberless 1 


; 


MIOyDUOaU 


1 .34 


211 


RAC-like GTP-binding protein ARAC4 


iemsc 


At«i rrtnnon 


1 .78 


212 


unknown protein 


opli; 




1 .34 


213 


unknown protein 





AiRnRKRAA 
MloyDOODU 


1 .70 


214 


unknown protein 


1E-154 


At3g05040 


1.52 


— - 


putative DNA gyrase subunit A 


1E-153 


At3g 10690 


2.20 




putative protein 


0 


At3g49170 


1.53 




eukaryotic cap-binding protein (gb[AAC1 7220.1) 


0 


At5g18110 


1.41 


iif- 


phosphoethanolamine N-methyltransferase, putative 


0 


At1g73600 


1.62 


219_ 


unknown protein 


0 


At2g30590 


2.78 


220 


RAN1 small Ras-like GTP-binding nuclear protein 
(Ran-1) 




nluyZUU 1 U 


1.46 


221 


putative protein 


1E 104 




1.32 


222 


putative auxin-regulated protein 


" — 0 


At9n AG,? 1 n 


1.33 


223 


adenylosuccinate synthetase 


o 


At3g57610 




224 


putative protein 


o 


At5g 14530 


2^70 


225 


putative ubiquitin activating enzyme E1 (ECR1) 


0 


At5g19180 


1.63 




mutative mitochondrial processing peptidase 


0 


At3g02090 


1.40 


227 


putative protein 


0 


At3g48530 


1.55 


228 


putative protein 


0 


At3g48530 


1.55 


229 


lypothetical protein 




A. 41 nOHQQn 

Avng^cuoou 


1 .47 


230 


hypothetical protein 


0 


At4g02590 


1.36 


231 


putative pyrophosphate-fructose-6-phosphate 1- 
phosphotransferase 


0 


At1g12000 


1.49 


232 


putative receptor-like protein kinase 


0 


At2g02220 


1.55 


233 


putative protein 


1E-104 


At4g02440 


1.40 


234 


non-phototropic hypocotyl, putative 


0 


At1g30440 


1.57 
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235 


histone deacetylase 


0 


At5g63110 


1.36 


236 


putative protein 


0 


At5g66580 


3.18 


237 


multicatalytic endopeptidase complex, proteasome 
precursor, beta 


0 


At4g31300 


1.42 


238 


fibrillarin - like protein 


6E-77 


At4g25630 


1.30 


239 


hypothetical protein 


8E-45 


At1g54060 


1.36 


240 


histone H1, partial 


0 


At2fl30620 


1.58 


241 


hypothetical protein 


0 


At3g09030 


1.45 


242 


enoyl-CoA hydratase - like protein 


0 


At4g31810 


1.31 


243 


unknown protein 


7E-12 


At2g27080 


1.51 


244 


myb-related transcription factor, putative 


0 


At3g23250 


1.49 


245 


Alcohol Dehydrogenase 


o 


At1g77120 


5.09 


246 


hypothetical protein 


1 E-1 32 


At1g27590 


1 .38 


247 


unknown protein 


o 


At1g 14710 


1 36 


248 


putative receptor-like protein kinase 




At2g 13790 




249 


putative protein 


o 


At5g14550 


1^39 


250 


HOMEOBOX PROTEIN KNOTTED-1 LIKE 4 
(KNAT4) 


1 E-1 65 


At5g11060 


1 — 

1.40 


251 


putative protein 


1 E-1 42 


At5g 15540 


1.47 


252 


carbonyl reductase-like protein 


7.4 


At5g51030 


2.17 


253 




1E-50 


At1g53900 


1.36 


254 


aspartate-tRNA ligase - like protein 


0 


At4g31180 


1.62 


255 


unknown protein 


1 E-1 21 


At3g06150 


1.74 


256 


amino acid transporter protein-Like 


0 


At5g65990 


1.59 


257 


12-oxophytodienoate reductase (OPR1) 


0 


At1g76680 


1.43 


258 


calnexin homolog 


6E-25 


At5g07340 


1.39 


259 




0 


At1g61100 


2.06 


260 


homogentisate 1 ,2-dioxyqenase 


1E-78 


At5g54080 


2.01 


261 


glucosvitransferase -like protein 


0 


At4g34131 


1.33 


262 


putative protein 


0.36 


At5g54890 


1.35 


263 


hypothetical protein 


0 


At1g76070 


1.31 


264 


putative protein 


1E-179 


At5g 18310 


1.56 


265 


DNA binding protein ACBF - like 


0 


At5g19350 


1.36 


266 


hypothetical protein 


0 


At1g17210 


1.69 


267 


putative protein 


1 E-1 11 


At5g51220 


1.46 


268 


RING finger protein 


0 


At3g61460 


2.14 


269 


putative protein 









270 


putative protein kinase 






1 .35 


271 


chloroplast nucleoid DNA binding protein, putative 


0 


AM nOi ■ann 

r\l I yu I uUU 




272 


unknown protein 


1 E-1 43 


AM ^ "^n 


^An 


273 


splicing factor, putative 


1E-16 


r\l I y 1 4DOU 


Trr 




274 


putative TCP3 gb|AAC24010.1 ; similar to ESTs 
gb|T45419.1, 


0 


At1g53230 


1.38 


275 


unknown protein 


0 


At1g72790 1 


1.71 


276 


ribosomal protein S6 - like 


0 


At4g31700 


1.38 


277 


auxin-resistance protein AXR1 


0 


At1g05180 


1.36 


278 


putative protein 


0 


At5g 11030 


1.43 


279 


putative 60S acidic ribosomal protein P0 


0 


At3g09200 


1.47 


280 


mismatch binding protein, putative 


0 


At3g24320 


2.10 


281 


T-complex chaperonin protein , epsilon subunit 


0 


At1g24510 


1.47 
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282 


putative protein 


0 


At4g24120 




283 


putative protein 


4E-38 


At5q 53900 


W9 


284 


histldlne transport protein (PTR2-B) 


0 


At2g02040 


1 .37 


285 


unknown protein 


0 


At3fl1 0490 


1.43 


286 


tubulin alpha-5 chain-like protein 


0 


At5q19770 


1.60 


787 


putative non-LTR retroeiement reverse transcriptase 


O.O06 


At2q15510 


4.71 


288 


unknown protein 


1E-179 


At2g41010 


1.33 


289 


putative chloroplast outer envelope 86-like protein 


0 


At4a02510 


1.45 


?90 


serine/threonine-specific protein kinase NAK 


0 


At5q02290 


1 .56 


291 


unknown protein 


0 


At2fl34680 


1.45 


292 


hypothetical protein 


0 


At1q43170 


1.69 


293 


phospholipase D, putative, 5' partial 


0 


At3p16785 


1.50 


294 


CTP synthase-like protein 


0 


At1q30820 


1.58 


295 


nitrilase 2 


0 


At3o44300 


1.84 


296 


putative mitoqen activated protein kinase kinase 


0 


At3g04910 


1.34 


297 


putative protein 


0 


At4q27450 


1.40 


298 


Phospholipase like protein 


0 


At4a38550 


1.90 


299 


endomembrane-associated protein 


3E-41 


At4q20260 


1.83 


300 


leucine-rich receptor-like protein kinase, putative 


0 


At1 0.72180 


2.13 


301 


putative protein 


0.81 


At4q25930 


1.54 


302 


WD-40 repeat protein MSI1 (sp|022487); also highly 
similar to G1/S 


0 


At5g58230 


1.72 


303 


oxysterol-binding protein - like 


1E-171 


At5g59420 


1.31 


304 


putative protein 


1E-178 


At4g21840 


1.40 


305 


blue copper binding protein 


1E-50 


At5g20230 


2.30 


306 


UV-damaged DNA-binding protein- like 


0.000000006 


At4g21100 


1.46 


307 


fatty acid hydroxylase (FAH1) 


0 


At2g34770 


1.96 


308 


putative thymidine kinase 


0 


At3g07800 


8.44 


309 


hypothetical protein 


0 


At1q79380 


1.41 


310 


unknown protein 


0 


At2g15860 


1.36 


311 


flower pigmentation protein ATAN1 1 


0 


At1q12910 


1.41 


312 


hypothetical protein 


0 


At1q56290 


1.33 


313 


putative protein 


0 


At3q62630 


1.38 


314 




0 


At1q61140 


1.42 


315 


unknown protein 


0 


At3q16310 


1.49 


316 


putative glucosyl transferase 


0 


At2g36800 


1.36 


317 


putative protein 


0 


At4q25170 


1.92 


318 


hypothetical protein 


9E-39 


At4q00450 


1.36 


319 


glutathione S-transferase 


0 


At2q30860 


1.49 


320 


unknown protein, 3' partial 


0 


At3g 15095 


1.42 


321 


unknown protein 


0 


At3q21080 


1.31 


322 


TCH4 protein (gb|AAA92383.1) 


0 


At5g57560 


1.92 


323 


putative protein 


0 


At3g61600 


1.34 


324 


receptor-like kinase, putative 


0 


At3q23750 


2.06 


325 


putative 2,3-bisphosphoglycerate-independent 
phosphogiycerate 


0 


At1g09780 


1.34 


326 


putative protein 


0 


At5q14250 


1.51 


327 


DnaJ homologue (gb[AAB91 418.1|) 


Q 


At5g06910 


2.32 


328 


hypothetical protein 


0 


At1q33250 


1.35 


329 


unknown protein 


C 


At2q19800 


1.81 
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330 


aspartate carbamoyltransferase precursor (aspartate 


3E-84 


At3g20330 


1.49 


331 


hypothetical protein 


0 


At1g 16520 


1.35 


332 


unknown protein 


5E-19 


At1g48620 


1.33 


333 


putative protein 


1E-18 


At4g35750 


1.39 


334 


hypothetical protein 


1E-55 


At3g13620 


1.79 


335 


RNA helicase, DRH1 


1 E-1 79 


At3g01540 


1.56 


336 


putative 3-oxoacyl [acyl-carrier proteinl reductase 


0 


At1g24360 


1.42 


337 


putative cellular apoptosis susceptibility protein 


1 E-1 42 


At2g46520 


1.43 


338 


hypothetical protein 


0 


At1g01540 


1.31 


339 


starch branching enzyme II 


2E-61 


At2g36390 


1.36 


340 


40S ribosomal protein - like 


0 


At5g15200 


1.32 


341 


putative protein 


0 


At4g 13640 


1.33 


342 


putative protein 


0 


At3g45970 


3.22 


343 


hypothetical protein 


0 


At1g66160 


1.31 


344 


AP2 domain containing protein RAP2.3 


0.000000002 


At3g16770 


1.51 


345 


putative protein 


1E-47 


At5g02880 


1.32 


346 


NADH-dependent glutamate synthase 


0 


At5g53460 


2.25 


347 


ARGININE/SERINE-RICH SPLICING FACTOR 
RSP31 


4E-59 


At3g61860 


1.31 


348 


hypothetical protein 


1 E-1 34 


At1g55880 


1.37 


349 


translation initiation factor elF3 - like protein 


6E-77 


At4g2098O 


1.45 


350 


putative serine/threonine protein phosphatase 
catalytic subunit, 


0 


At2g42500 


1.38 


351 


unknown protein 


1 E-1 05 


At1g33480 


1.91 


352 


COP1 -interacting protein CIP8 


0 


At5g64920 


1.40 


353 


nonphototropic hypocotyl 1 


6E-16 


At3g45780 


1.47 


354 


putative protein 


1E-78 


At5g 10860 


1.32 


355 


putative protein 


0 


At5g 19750 


1.37 


356 


putative protein 


1 E-1 27 


At3g52500 


1.39 


357 


putative protein 


0 


At4g10280 


1.76 


358 


cytochrome P450 monooxvqenase 


0 


At4fl31500 


1.35 


359 


ethylene responsive element binding factor 1 
(frameshlft !) 


1 E-1 04 


At4g17500 


1.33 


360 


hypothetical protein 


0 


At1g17620 


1.37 


361 


unknown protein 


1 E-1 23 


At3g07390 


1.42 


362 


putative protein kinase 


0 


At3g02880 


1.46 


363 


DNA repair protein RAD23 homolog 


0 


At5g38470 


1.42 


364 


GTP-binding protein - like 


1E-25 


At5g03520 


1.57 


365 


putative protein 


0 


At3g63500 


1.40 


366 


putative adenylate kinase 


4E-19 


At2g39270 


1.37 


367 


protein kinase - like 


6E-46 


At5g59010 


1.42 


368 


unknown protein 


0 


At3g04630 


1.58 


369 




0 


At1g73490 


1.32 


370 


putative phospholipase D 


0 


At3g 15730 


1.51 


371 


importin alpha 


1 E-1 1 5 


At3g06720 


1.45 


372 


RING-H2 finger protein RHF2a 


0 


At5g22000 


1.43 


373 


putative protein 


2E-93 


At4g19160 


1.30 


374 


putative protein 


0 


At4g32440 


1.41 


375 


putative protein phosphatase type 2C 


0 


At3g15260 


1.61 


376 


putative protein 


0 


At5g39890 


1.31 
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377 


ribosomal protein 


0 


At4g16720 


1.42 


378 


dormancy-associated protein 


9E-15 


At1q28330 


2.01 


379 


auxln-inducible gene (IAA2) 


0 


At3g23030 


1.65 


380 


unknown protein 


5E-19 


At1g76010 


1.54 


381 


protein kinase ADK1-like protein 


1.4 


At4g28540 


1.96 


382 


putative protein 


0 


At4g24210 


1.36 


383 


hypothetical protein 


0 


At1q79530 


1.40 


384 


putative trehalose-6-phosphate synthase 


0 


At1g68020 


1.45 


385 


adenylate kinase 


0 


At5g63400 


1.39 


386 


putative proline-rich protein precursor 


0 


At1g73840 


1.56 


387 


putative protein 


5E-87 


At5g14370 


1.37 


388 


hypothetical protein 


0 


At4g33290 


1.70 


389 


cytochrome P450 monooxygenase (CYP71B3) 


0 


At3g26220 


1.32 


390 


TMV resistance protein N - like 


0 


At4g 19530 


1.50 


391 


hypothetical protein 


9E-70 


At1g54830 


1.33 


392 


3-ketoacyl-CoA thioiase 


0 


At2g33150 


1.87 


393 


putative protein 


0 


At3q54350 


1.35 


394 


hypothetical protein 


1E-170 


At4g02680 


1.36 


395 


putative bHLH transcription factor 


0 


At2g46510 


1.35 


396 


RNA-binding protein, putative 


5E-84 


At3g26420 


1.55 


397 


putative lectin 


3E-20 


At3g09190 


1.67 


398 


xyloglucan endotransglycosylase, putative 


0 


At3g23730 


2.85 


399 


unknown protein 


2E-33 


At2g41 1 70 


1 .32 


400 


putative protein 


3E-78 


At3g571 50 


1 .67 


401 


putative glucose regulated repressor protein 


0 


At2g25490 


1 .81 


402 


putative AP2 domain containing protein RAP2.4 
gi|2281633; similar 


1E-150 


At1g78080 


1.82 


403 


putative sulfate transporter 


0 


At1q80310 


1.51 


404 


G protein alpha subunit 1 (GPA1 ) 


0 


At2q26300 


1.44 


405 


protochlorophyllide reductase precursor 


0 


At4g27440 


2.39 


406 


Shaggy related protein kinase tetha 


0 


At4fl00720 


1.52 


407 


putative protein kinase 


0 


At3g01300 


1.49 


408 


RNA-binding protein-like protein 


0 


At3g47160 


1.31 


409 


unknown protein 


1E-150 


At5q24670 


1.47 


410 


zinc finger protein ZFP8 


1E-144 


At2g41940 


1.42 


411 


GTP binding protein beta subunit 


0 


At4g34460 


1.54 


412 


copia-like retroelement pol polyprotein 


0 


At2g22680 


1.40 


413 


CONST AN S-like B-box zinc finger protein-like 


0 


At5g57660 


1.36 


414 


unknown protein 


3E-71 


At3g10640 


1.33 


415 


putative protein 


0 


At4g24690 


1.91 


416 


NADH dehydrogenase 


1E-124 


At5g08530 


1.42 


417 


unknown protein 


0 


At1 g73820 


1.35 


418 


monosaccharide transport protein, STP4 


0.000000008 


At3g19930 


1.58 


419 


qlobulin-like protein 


0 


At1g07750 


1.61 


420 


putative transitional endoplasmic reticulum ATPase 


2E-58 


At3g09840 


1.51 


421 


putative monodehydroascorbate reductase 


0 


At1q63940 


1.39 


422 


anthranilate phosphoribosyltransferase-like protein 


0 


At3q57880 


1.42 


423 


H+-transporting ATP synthase chain 9 - like protein 


6E-25 


At4g32260 


1.83 


424 


hypothetical protein 


0 


At1q0281O 


2.31 
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425 


calmodulin-like protein 


3E-63 


At2g41410 


1.52 


426 


putative protein 


0 


At5g1 5350 


2.75 


427 


glutathione S-transferase 


0 


At2g30870 


1.54 


428 


putative SWl/SNF complex subunit SW13 


1E-138 


At2g33610 


1.32 


429 


MAP kinase kinase 2 


0 


At4g29810 


1.39 


430 


adenosylhomocysteinase 


1E-134 


At4g13940 


2.07 


431 


putative protein 


0 


At5g27760 


1.40 


432 


unknown protein 


0 


At2g47450 


1.67 


433 


putative protein 


0 


At4g33050 


2.20 


434 


50S ribosomal protein L12-C 


1E-138 


At3g27850 


1.38 


435 


26S proteasome AAA-ATPase subunit RPT4a 
(gb|AAF22524.1) 


0 


At5g43010 


1.40 


436 


unknown protein 


0.84 


At3g01690 


1.31 


437 


lipid transfer protein; giossyl homolog 


0 


At5g57800 


1.39 


438 


indoleacetic acid (lAA)-inducible gene (IAA7) 


0.0000001 


At3g23050 


1.52 


439 


histone H2B - like protein 


0 


At5g59910 


2.16 


440 


putative RNA helicase 


0 


At3g06480 


1.47 


441 


unknown protein 


8E-64 


At1g19310 


1.44 


442 


unknown protein 


4E-96 


At2g18440 


1.38 


443 


unknown protein 


0 


At1g68220 


1.59 


444 


unknown protein 


1E-142 


At2g20570 


1.35 


445 


putative replication factor 


1E-124 


At1g21690 


3.30 


446 


U2 snRNP auxiliary factor, small subunit 


0 


At5g42820 


1.55 


447 


replication factor C - like 


0 


At5g27740 


1.45 


448 


nuclear receptor binding factor-like protein 


0 


At3g45770 


1.62 


449 


putative glycosyl transferase 


0 


At1g24170 


2.39 


450 


histone H2A-like protein 


4E-53 


At5g27670 


1.62 


451 


putative protein 


1E-125 


At5g48960 


1.43 


4S2 


hypothetical protein 


0 


At1g53740 


1.42 


453 


splicing factor - like protein 


0 


At3g53500 


1.39 


454 


unknown protein 


0 


At1g50510 


1.32 


455 


Fe(ll) transport protein 


0 


At4g 19690 


1.37 


456 


hypothetical protein 


0 


At1g61730 


1.43 


457 


unknown protein 


0.000000007 


At2g47440 


2.50 


458 


cold-regulated protein COR6.6 (KIN2) 


0 


At5g 15970 


3.03 


459 


putative cytochrome C 


0 


At1g22840 


1.30 


460 


unknown protein 


0 


At1g68580 


2.13 


461 


putative Ser/Thr protein kinase 


0 


At1g 16270 


1.37 


462 


pseudogene 


1E-138 


At2g25970 


2.15 


463 


unknown protein 


0 


At3g06380 


1.67 


464 


Tic22, putative 


3E-84 


At3g23710 


2.14 


465 


unknown protein 


0 


At1g09250 


1.55 


466 


hypothetical protein 


0 


At1g72930 


1.91 


467 


hypothetical protein 


2E-18 


At1g68820 


1.43 


468 


histone H1 


0 


At2g 18050 


1.75 


469 


unknown protein 


0 


At1 g08630 


1.45 


470 


unknown protein. 5'partial 


0 


At3g18035 


3.31 


471 


unknown protein 


0 


At1g04140 


1.37 


472 


HAL3A protein 


0 


At3g 18030 


1.43 
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1Z3_ 


phi-1 -like protein 




C 


At5g64260 


3.38 


474_ 


hypothetical protein 




C 


At1g 12770 


1 .35 


— — 


pollen specific protein SF21 




c 


AlCnCfiTCn 

Atogoo7oU 


1 .45 


476 


cysteine proteinase inhibitor like protein 




1 E-1 55 


At4g 16500 


1 .33 


ATT 


20S proteasome subunit C8 {PAG 1 /PRC 


* ARATH) 


1 E-1 30 


At2g27020 


1.36 


478 


nodulin-like protein 




1E-99 


At1g75500 


1 .34 


479 


hypothetical protein 




0 


At1g72900 


2.04 


480 


hypothetical protein 




0 


At2g35230 


1.42 


481 


arm repeat containing protein homolog 




0 


At3g4651 0 


1.40 


482 


putative protein 




0 


At5g67480 


1.76 


483 


putative leucyi-tRNA synthetase 




1 E-1 1 8 


At1g09620 


1.52 


484 


Putative UDP-glucose glucosyltransferas 


s 


1 E-1 64 


At1 g22400 


2.34 


485 


alanine aminotransferase, putative 




0 


At1g 17290 


1.66 


486 


26S proteasome AAA-ATPase subunit R 


3 T6a 


0 


At5g19990 


1.36 


487 


Ruv DNA-helicase-like protein 




0 


At5g22330 


1.59 


488 


small nuclear ribonucleoprotein, putative 




0 


At1g65700 


1.33 


489 


unknown protein 




0 


At2g38310 


2.79 


490 


protein phosphatase type 1 PP1BG 




3E-91 


At4g1 1 240 


1.51 


491 


hypothetical protein 




3E-41 


At2g43410 


2.10 


492 


putative protein 




0 


At5g58600 


1.42 


493 


nodulin-like protein 




0 


At1g80530 


2.07 


494 


putative protein 




0 


At5a56170 


1.65 


495 


dihydroxyacetone kinase, putative 




1 E-1 67 


At3g17770 


1.67 


496 


ribsomal protein - like 




1 E-1 55 


At5g09770 


1.44 


497 


101 kDa heat shock protein; HSP101-lik 


i protein 


0 


At5g57710 


1.34 


498 


unknown protein 




0 


At5q51 340 


1.48 




unknown protein 




0 


At3g05730 


1.46 


500 


putative protein 




1.7 


At5g67570 


2.60 




mitochondrial chaperonin (HSP60) 




0 


At2q33210 


1.75 




putative protein 




1 E-1 77 


At3g63270 


1.34 


503 


growth factor like protein 




0 


At4g1 2720 


1.78 


504 


RNA helicase, putative 




0 


At3g19760 


1.54 


505 


pseudogene 




1 E-1 42 


At2g34760 


1.81 


506 


hypothetical protein 




0 


At3g21740 


1.52 


507 


shaggy-like kinase beta 




0 


At3g61160 


1.36 


508 


unknown protein 




1 E-1 65 


At1g20100 


1.35 


509 


24-sterol C-methyltransferase 




1 E-1 43 


At5g13710 


1.41 


510_ 


WD-40 repeat protein {MS13) 




0 


At4g35050 


4.89 


51 1 


lypothetical protein 




0 


At1g67120 


1.51 


512 


putative protein (fragment) 




0 


At5g 14930 


1.46 


513 


putative protein 




0.000001 


At5g54180 


1.78 


514 


hypothetical protein 




1E-126 


At1g20570 


1.43 


515 


calcium-dependent protein kinase 




0 


At5g66210 


2.96 


516 


nitrilase 2 




1 E-1 27 


At3g44300 


1.88 


517 


methlonyl-tRNA synthetase - like protelr 




1 E-1 73 


At4g13780 


1.33 


518 


putative protein 




0 


At4g24230 


1.58 


519 


putative protein 




2E-76 


At5g19330 


1.33 


520 


caffeoyl-CoA O-methyltransferase - like 


jrotein 


1 E-1 66 


At4g34050 


1.41 


521 


putative DNA binding protein 




0 


At4g27000 


1.43 
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522 


unknown protein 


— — 


A+4 nCW7fl 
All gtJDZf U 


1 .40 


523 


carbamoyl phosphate synthetase large chain (carB) 


0 


AH nOQQ/in 

Atig^yauu 


1 .50 


524 


hypothetical protein 


0006 


Ml4QU^DQU 


2/73 


525 


putative RNA helicase 


0 


Atog2Zo1 0 


1 .53 




molybdopterin synthase suiphurylase 
fnhtAArMfln^n ^\ 


0 


At5g55130 


1.77 


527~ 


nner mitochondrial membrane protein, putative 


0 


At1g17530 


1.55 


528 


putative protein kinase 


o 


At3g08760 


1.90 


529 


mutative JUN kinase activator protein 


o 


At1 g22920 


1.42 


530 


ihaumatin, putative 


o 


At1 g75800 


1.56 


531 


DNA-binding protein 


o 


At3g1 4230 


1 .54 


532 


unknown protein 


o 


At2g01710 


1.34 


533 


putative calcium binding protein 


o 


At2q43290 


1 .57 


534 


class 1 non-symbiotic hemoglobin (AHB1) 


5E-93 


At2g16060 


1.86 


535 


j-il\/^irtA.H^H DMA hinHinn nrntpin nutatti/A 

[jivcine-ncn rsiNM uinainy pruicui, puidiivo 


2E-52 


At3g23830 


1 .38 




jnknown protein 


2E-37 


At2g01190 


1 .30 




hydoxyethylthiazole Kinase, putative 


2E-71 


At3q24030 


1 .35 


538 


□utative protein translocase 


o 


At2g37410 


1.51 




putative protein 


0.047 


At5g61 560 


1 .31 


540 


hypothetical protein 




AMn^snnn 
mi i yooouu 


1 56 


541 


ethylene-insensitive 3 


° ° 6 n 






1^7 


542 


lipoxygenase AtLOX2 









543 


putative phosphatidlc acid phosphatase 






rrz 


544_ 


unknown protein 


r> nnnn*» 


At1 nRnflRD 


1^30 




unknown protein 




r\(oy^O 1 OU 





— 


unknown protein 


2E 1 (] 




4.01 




putative protein 


0.01 s 


At5g22260 


1 .95 




actin - like protein 


1E-18C 


Mioyouoju 


1 .36 




DEAD-box protein abstrakt 




At*\nR1?Hn 
MIOyO 1 tOU 


1 53 


550 


putative DNA polymerase epsilon catalytic subunit 


— 








unknown protein 


6E5C 




140 




protein kinase C inhibitor-like protein 


—Z 




1 .58 


— - 


putative PRP19-like spliceosomal protein 







1.70 


554~ 


germln-Hke protein 




At1g72610 


1.67 


555 


IJiitciiivt? prumin 


n nnom 


At5q 10050 


1.32 




putative protein 




At4g 34950 


1 .96 




zinc finger protein 


£ 


AWnfifi71(l 


1.37 


— — 


chaperonin gamma chain - like protein 


1F17f 




1.67 


— — 
559_ 




7E~T* 


AidrifV741 0 


1 .42 


560 


. . — . . 

putative DNA-binding protein 




= 






561 


beta-glucosidase, putative 


C 


AtlQO^*l-UU 


1^66 


562 


hypothetical protein 


1E-44 




1^66 




homeobox protein 






1 .63 


564 


glycine-rich protein 


0 


At4g36020 


1.82 


565 


unknown protein 


0 


At3q01460 


1.37 


566 


hypothetical protein 


1E-134 


At4a28190 


1.40 


567 


predicted protein 


5E-37 


At4a32010 


1.34 


568 


N-myristoyl transferase 


1E-157 


At5g57020 


1.37 


569 


putative protein 


C 


At4a36780 


1.61 
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570 


unknown protein 


0.15 


At5g48240 


1.64 


571 


unknown protein 


0 


At1 g21630 


1 .55 


572 


unknown protein 


1 E-1 02 


At1 g07360 


1 .74 


573 


lysyl-tRNA synthetase 


1E-96 


At3g11710 


1.38 


574 


unknown protein 


0 


At3g07780 


1.51 


575 


tryptophan synthase beta chain 1 precursor 
[SP|r140r 1 > 


1E-102 


At5g 54810 


1 .55 


576 


putative protein 


8E-98 


At4g25620 


1.81 


577 


RuvB DNA helicase-like protein 


0 


At5g67630 


1.32 


578 


putative pectin methylesterase 


0 


At3g14310 


1.43 


579 


putative cvtidine deaminase 


0 


At2g 19570 


1.41 


580 


hypothetical protein 


0 


At3g12400 


1.42 


581 


1-amlnocyclopropane-1-carboxylate synthase -like 
protein 


— — 


mli g^o<uu 




582 


peroxidase 


^— 




911 


583 


2-oxoglutarate dehydrogenase, E1 component 


5 


Aibgbb/bU 


iTaa 


584 


xylosidase 


5 


Atog49obU 


1 .93 


585 


ethylene responsive element binding factor 4 


0 


Atogio^iu 


!LZ? 


586 


putative protein 


1.6 


At5g46650 


3.54 


587 


eukaryotic protein synthesis initiation factor 4A 


c 


At3gl392U 


1 .35 


588 




0 


At1 g76970 


2.34 


589 


hypothetical protein 


0 


At1g 19380 


1 .54 


590 


unknown protein 


0 


At5g49640 


1 .78 


591 


putative xyloglucan-specific giucanase 


0 


At2g01 850 


1.58 


592 


similar to nucellin gb|AAB96882.1 


1E-106 


At1g49050 


1.50 


593 


unknown protein 


c 


At3g29390 


1.33 




putative protein 


0 


At3g62190 


1 .58 


595 


putative malate dehydrogenase 


0 


At1 g0441 0 


1.34 


596_ 


putative isocitrate lyase 


1 E-1 53 


At3g21720 


3.08 


597 


DNA-binding protein 


1 E-1 60 


At3g14230 


1.48 


598_ 


histone H4-like protein 


0 


At3g46320 


2.55 


599 


putative dehydrogenase 


0 


At1g71 170 


1.47 


600 


alanine — tRNA ligase, putative 


C 


At1g50200 


1.38 


601 


oligopeptidase A - like protein 


1 E-1 72 


At5g10540 


1.43 


52?_ 


putative protein 


0 


At5g62620 


1 .32 


603_ 


permease 


5 


Atbg4ayyu 


1 .30 




P\C AP» Q/"\V DMA KAlioaea DLUK 

ut«u okjj\ rciN/-\ neucase r<n i o 


1E-12S 


Atbgi izuu 


LiQ 


605 


lipoamide dehydrogenase precursor 


1 E-1 26 


Alogi 1 £A\J 


1^38 




hypothetical protein 


C 


An gioi f vj 


1 .75 


607 


xyloglucan endo-1 ,4-beta-D-glucanase (XTR-6) 


c 


At4g2DOlO 


1 .95 


608 


nistone H^it> UKe protein (emD|UAAbyu25.i) 


7E-34 


Atogz^ooU 


1 .91 


609 


S-receptor kinase homolog 2 precursor 


1.3 


At5g60900 


2.61 


610 


60S ribosomal protein L2 


7E-4S 


At2g18020 


1.58 


611 


unknown protein 


0 


At1g23030 


1.98 


612 


zinc finger protein, putative 


0 


At1 g34370 


1.51 


613 


putative protein 


0.00000003 


At4g05150 


1.38 


614 


aldose 1-epimerase - like protein 


5E-25 


At3q47800 


1.88 


615 


cinnamoyl-CoA reductase - like protein 


0 


At5g58490 


1.35 


616 


putative NADP-dependent glyceraldehyde-3- 
phosphate dehydrogenase 


0 


At2a24270 


1.43 
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617 


sp4 like protein 


0 


At4g16370 


1.77 


618 


putative protein 


0 


At4g08350 


1.32 


619 


CALM ODULIN-RE LATED PROTEIN 2. TOUCH- 
INDUCED (TCH2) 


0 


At5g37770 


1.55 


620 


20S proteasome subunit PAD2 (gb|AAC32059.1) 


0 


At5g66140 


1.50 


621 


alucosidase II alpha subunit 


0 


At5g63840 


1.35 


622 


putative GAR1 protein 


0 


At3g03920 


1.74 


623 


putative protein 


3E-45 


At5g08450 


1.79 


624 


glutamate dehydrogenase (EC 1.4.1.-) 1 
(pir||S71217) 


0 


At5g18170 


1.47 


R?5 


putative protein 


0 


At5g06660 


1.32 


626 


Nonclathrin coat protein gamma - like protein 


1E-143 


At4g34450 


1.43 


627 


unknown protein 


0 


At3g17860 


1.60 


626 


similar to senescence-associated protein 


0 


At2g23810 


1.59 


629 


putative protein 


0 


At5g60420 


1.31 


630 


unknown protein 


0 


At1g28260 


1.36 


631 


shaqgy-like protein kinase etha (EC 2.7.1.-) 


0 


At4g18710 


1.37 


632 


putative 26S protease regulatory subunit 6A 


0 


At1g09100 


1.47 


633 


unknown protein 


0 


At3g21140 


1.49 


634 


dynamin-like protein 


0 


At2g14120 


1.40 


635 


scarecrow-like 1 


2E-47 


At1g21450 


1.75 


636 


unknown protein 


7E-40 


At3g02710 


1.30 


637 


putative protein 


0 


At5g50670 


1.41 


638 


helicase-like protein 


1E-108 


At5g44800 


1.50 


639 


dynamin-like protein 4 (ADL4) 


1E-100 


At3g60190 


1.32 


640 


unknown protein 


0 


At3g 12790 


1.31 


641 


putative Tub family protein 


0 


At2g47900 


1.37 


642 


putative protein 


1E-119 


At5g 13020 


1.33 


643 


alanine aminotransferase, putative 


1E-147 


AM g1 7290 


1.36 


644 


SCARECROW-like protein 


0 


At4g36710 


1.49 


645 


alpha galactosyltransferase-like protein 


0 


At3g62720 


3.26 


646 


putative protein 


0 


At4g31980 


1.32 


647 


putative protein 


1E-124 


At3g56480 


1.34 


648 


histone acetyltransf erase HAT B 


0 


At5g56740 


2.36 


649 


putative phosphoribosyl pyrophosphate synthetase 


3E-97 


At2g44530 


1.45 


650 


AIG1 


1E-130 


At1g33960 


1.45 


651 


hypothetical protein 


0 


At4g22190 


1.69 


652 


hypothetical protein 


0 


At1 Q26180 


1.33 


653 


putative protein 


4E-84 


At5q59000 


1.61 


654 


hypothetical protein 


0 


At2q27660 


1.66 


655 


unknown protein 


0 


At1a33400 


1.38 


656 


helicase-like protein 


0 


At5g44800 


1.63 


657 


putative protein 


0 


At5g44920 


1.43 


658 


putative RNA-binding protein 


0 


At1g229l0 


2.13 


659 


meiosis specific - like protein 


0 


At5g0282O 


2.62 


660 


isocitrate dehydrogenase - like protein 


0 


At5Q 14590 


1.43 


661 


hypothetical protein 


1E-139 


At1q15500 


1.63 


662 


putative protein 


0.34 


At5g52270 


1.38 


663 


ABC transporter-like protein 


0 


At5fl06530 


1.63 


664 


heat-shock protein 90. putative 


0 


At1g27640 


1.48 
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Tab 5: Arabidopsis qenes 1.3 times (1/ratio) or mora repressed in E2Fa/Dpa plants 




Gene name 


- " ya " e 


MIPS 

accession 

Number 


Ratio 


1 


putative glutathione peroxidase 





At2g31 570 


D 51 


2 


phenylalanine ammonia lyase (PAL1) 


2 




— 


3 


unknown protein 


~ 


r\l 1 y UHKJHKJ 




4 


putative protein 






iff — 


5 


water channel - like protein 


1E~129 




— 


3 


catalase 


|! 






_d2 


7 


stearoyl-ACP desaturase 


2 


/\izg**o ( i u 


0-54 — 


8 


putative oligopeptide transporter 


0 


A 4/1 n A n "7*711 

At4QlUr f\J 


0.37 




putative chloroplast 50S ribosomal protein L28 




/■VIZ yOo^ou 


D^Z 3 . — 


10 


ferredoxln—NADP reductase precursor, putative 




0 


At1 g20020 


0.64 


1 1 


3-beta-hydroxysteroid dehydrogenase 


1 E-44 


AtzgzoZoO 


0.73 


12 


putative alanine aminotransferase 


1 E-1 27 


At1 g70580 


0.51 




hypothetical protein 


4E ~ 9 - 9 - 


At 1g 56500 


0.66 




putative protein 


0 


At5g21 940 


0.64 


15 


putative protein 


1 E-1 58 


At5g26970 


0.70 




actin depolymerizing factor 4 - like protein 


P. 


At5g59890 


0.66 




hypothetical protein 


7E-72 


At3g451 60 


0.50 




transporter-like protein 


0. 0000001 


At3g 53960 


0.68 


19 


nlcotianamine synthase (dbj|BAA74589.1) 


0 


At5g04950 


0.35 


20 


cytochrome P450 monooxygenase (CYPB3A1 ) 


0 


At4g 13770 


0.39 




unknown protein 


0 


At2g29660 


0.77 




Hypothetical protein 


0 


At3g12580 


3.56 


— 


unknown protein 


0 


At5g64130 


3.52 




mutative protein 


0 


At3g61870 


0.73 


|| 


Fructose-bisphosphate aldolase - like protein 


3 


At4g26530 


0.17 




ectin like protein 


1 E-1 24 


At4g19840 


0.74 




unknown protein 


0 


At1 p;28140 


0.72 




Feebly-like protein 


0 


At3g01420 


0.73 




36ta-fructosidase 


1 E-1 05 


At1 g62660 


0.38 


|°- 


unknown protein 


0.000001 


At1g 15350 


0.77 


— 








0.70 


32 








0.66 


33 








0.67 




. — . 

peptldylprolyl isomerase ROC1 


0 


At4g38740 


0.76 


— 


hypothetical protein 


1 E-36 


At2g0601 0 


D.74 




putative protein 


1 E-1 14 


At4g30490 


0.50 


37 


3-i so propyl malato dehydrogenase 




MlOy l*+ZUU 




38 


putative copper/zinc superoxide dismutase 


1E-93 


At2g28190 


0.77 


39 


putative myo-inositol 1 -phosphate synthase 


0 


At2g22240 


0.68 


40 


putative enolase (2-phospho-D-glycerate hydroylase) 


0 


At2g29560 


0.70 


41 


unknown protein 


0 


At5g43750 


0.40 


42 


putative protein 


1E-22 


At4g32330 


fo.68 


43 


putative ferredoxin-thioredoxin reductase 


0 


At2g04700 


0.75 


44 


hypothetical protein 


1.3 


At3g23290 


0.59 


45 


putative cellulose synthase 


0 


At2g32530 


0.58 


46 


putative protein 


o 


At5g43850 


0.54 
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47 


. _ 

jutative protein _ !: 


j 


At5fl03010 


3.58 


48 


Hypothetical protein ' 


3 


At1a78140 


3.61 


49 


jnknown protein 


3 J 


At1g72590 


3.35 


50 


Hypothetical protein 


j 


At1g54450 


3.59 


51 


Hypothetical protein 




At1g19110 


3.73 


52 


ando-beta-1 ,4-glucanase, putative 


j 


At1g75680 


3.70 


53 


jnknown protein 


3 


At1g63010 


3.76 


54 


Hypothetical protein 


2E-58 


At4g24700 


0.57 


55 


qlvoxalase II 




At1 g 53580 


0.65 


56 


putative protein 


j 


At3g52370 


0.53 


57 


unknown protein 




At1g80280 


0.57 


58 


protein phosphatase ABI1 




At4g26080 


0.71 


59 


33 kDa polypeptide of oxygen-evolving complex (OEC) in 
photosystem 


1 E-1 1 5 


At5g66570 


0.65 


SO 


beta-xylosidase 




At5g64570 


0.55 


61 


GDP-mannose pyrophosphorylase 


^ E " 163 ■ 


At2g39770 


3.62 


62 


peroxidase ATP20a (emb|CAA67338.1> 


J 




3.67 


63 


putative glutathione transferase 




AH n-1 71 Qn 


0.71 


64 


putative protein 






3.75 


65 




^ 

~ - 


At1 g61 190 


0.70 


36 


50S ribosomal protein L24, chioroplast precursor 




At5g54600 


0.76 


67 


unknown protein 


^ 


At1 nRR9Rn 


3.55 


68 


subtilisin-like serine proteinase, putative, 3* partial 


n 


Mioy i *tuo f 


3.62 


69 


putative protein 







3.59 


70 


unknown protein 


0 


At3g01690 


0.70 


71 


putative protein 


0 


Atogoo_yu 


3_30 — 


72 


unknown protein 


0 


At2g39450 


0.67 


73 


unknown protein 


0 


Atogo4 i 


0_J36 — 


74 


putative protein 


0 


At4QoU 1 4U 


0_54 — 


75 


ribulose bisphosphate carboxylase small chain 3b precursor 
(RuBisCO 





MlOyOO*t 1 u 


0 54 


76 








oii — 


77 









fV71 


78 


. . 

Myb DNA binding protein -like 




MU3g*rO 1 OU 


(V7^ 


79 


putative 2-cys peroxiredoxin 


n 




MUg 1 I OoU 


nR4 — 


80 


putative trypsin inhibitor 




AM n7^5ftn 
MI 1 y / J£UU 


059 


81 


O-m ethyltransferas e 


j- — — 

1 E-1 27 


Atogt54iou 


-r— 


82 


hypothetical protein 




At1 nOQOT n 


n7T — 


83 


RP19 gene for chioroplast ribosomal protein CL9 




mio y *kh oy u 


nfin — 
ntf — 


84 


putative phosphoglyceride transfer protein 


1 


Mifguooou 




85 


putative protein 




Moyoouou 


— 


86 


putative protein 


n 

°- 


rtiogoo f _u 


nta — 


B7 


hypothetical protein 


° 


AM ri70n"*n 
Ml 1 y r iUOU 




88 


unknown protein 





MLQy U9€7*7U 


nK7 — 

— 


89 


zinc finger protein ZAT7 




Ml«3g^OU»U 




90 


putative nodulin 


o 


Mioguo i ou 


0^64 — 




putative wound-induced basic protein 


1 E-1 60 


At3g07230 


0.75 


92 


hypothetical protein 


0 


At4g02920 


0.38 


93 


putative protein 


1 E-1 54 


At5a62220 


0.73 


94 


myosin heavy chain-like protein 


0 


At3g16000 


0.50 


95 


unknown protein 


0 


At1a09610 


0.76 


96 


arabinogalactan protein - like 


0 


At5g03170 


3.71 
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t 

97 f 


liotin carboxyl carrier protein ot _L.eiyi-_u^\ uwymse 


3 


I 

At5fl16390 


3.69 


98 


lentrin 


3 


At3g50360 


3.74 


99 




3 


At5g24780 


3.48 


100 


protein kinase, putative — 


1E-61 


At1g52310 


3.63 


101 


jn known protein 


1E-132 


At2fl42760 


D.63 


102 


jnenyiaianino ammonia iy<at>*? i j 


3 


At2g37040 


3.72 


103 


JDP rhamnose-anthocyanldin-3-glucoside 
rhamnosyltransf erase - like 


0 


At4q27560 


0.45 


104 


unknown protein . 


Q 


At2fl17500 


0.54 


105 




o 


At1 g01 720 


0.72 


106 


ublquitin-coniugating enzyme-like protein 


2E-24 


At5g561 50 


0.41 






1E-136 


At2g37220 


0.72 


108 


Dverlap with bases 87,142-90,425 of 'IGF' BAC clone 
~9K20, accession _____ 


0 


At1g78570 


0.52 






1E-105 


At2g04040 


0.52 


110 


sp4-like protein 


0.44 


At5g64410 


0.39 




ds4-like protein 


o 


At5g20150 


0.58 


— 

112 


unknown protein 


3E-98 


At1g44000 


0.67 


113 


K_r<i}-iviTD xranscnpiioii i_i#iui 


o 


At3g50060 


0.66 


11_ 


putative hexose transporter 


o 


At4g02050 


0.68 


115 


one helix protein (OHP) 


o 


At5g02120 


0.57 






o 


At5g15490 


0.74 




putative protein 


o 


At3g54260 


0.63 




putative L5 ribosomal protein 


o 


At4g01310 


0.75 


119 


putative myosin heavy chain 


o 


At2g37080 


0.61 


120 


cipB heat shock protein-like 




At5g 15450 


0.57 







4E-71 


At1g52510 


0.66 


122 


— 1 — ij TT 

beta-Tructosioase, putative 


□ 


At1g12240 


0.55 


123 


hypothetical protein 


o 


At1g47670 


0.69 


124 


putative protein 


3E-36 


At5g25890 


0.75 




predicted protein 


1E-108 


At4g31390 


0.73 


if! 




0 


At2g39420 


0.66 


— 


ATP-dependent transmembrane transporter, putative 


o 


At1 g51460 


0.74 


lis 


H***-transporting ATP synthase~iike protein 


o 


At4g09650 


0.64 


HI 


putative protein 


o 


At4g29590 


0.77 


rfn 


unknown protein 


o 


At3g02640 


P. 49 


131 


phosphoenoipyruvate carboxylase (PPC) 


o 


At3g 14940 


D.77 


132 


pollen allergen-like protein 


o 


At1 g24020 


0.28 


133 


putative AUX1-like permease 


[) 


At1 g77690 


0.73 


I? 4 


putative protein 


1E-127 


At4g39730 


0.49 


135 


homeobox-leucine zipper protein ATHB-12 


o 


At3g61890 


0.24 


136 


putative protein 


n 


At5g1 0 1 60 


0.53 


137 




o 


At1 g71480 


0.56 


138 


putative violaxanthin de-epoxidase precursor (U44133) 


o 


At1g08550 


0.70 


1 39 


nOipP5, putative 


o 


At1 g49970 


0.68 


140 


hypothetical protein 


0 


At1g65260 


0.57 


141 


putative protein 


1E-135 


At3g52360 


0.38 


142 


putative protein 


0 


At5g26260 


0.50 


143 




0 


At1g25170 


0.66 


144 


hypothetical protein 


0 


At1g79550 


0-65 


145 


tubulin beta-2/beta-3 chain (sp|P295l2) 


2E-21 


At5g62700 


0.61 
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oi iknrv/ntlf* frnn^latinn Initiation f^Ainr A d rtiifeatiwa 
eurvoi yuiiL* ii cai loiakiui i illllladon TaClOr4C r putative 


o 


At1 g29550 


0.64 


147 


transport inhibitor response 1, putative 


1 E-175 


At1 g1 2820 


0.77 




osmotin precursor 


1 E-1 10 






14Q 


putative glutathione S-transferase TSI-1 




ah ntnian 

nllfl IUOOU 


07? — 


129 


protein ch-42 precursor, chloroplast 


o 


AI4gitJ4oU 


n7R — 


— — : 


omega-3 fatty acid desaturase 


U.UUUUU2 


Atzg^yyoO 


r\7 — 
0J3 — 


152 


unknown protein 




At2g44670 


0.57 


153 


putative protein 


0 


At3g55330 


0.51 




putative calmodulin 


5 


At3g51920 


0.55 


155 


plastid ribosomal protein L34 precursor, putative 


1 E-1 40 


At1 g29070 


0.69 




putative protein 


0 


At5g67070 


0.66 




putative 2Fe-2S iron-sulfur cluster protein 


0 


At3g 16250 


0.69 


1 58 


hypothetical protein 


0 


At1 g42970 


0.69 


i§? 


hypothetical protein 


3E-69 


At3gl4190 


0.60 


160 




1 E-1 22 


At1 g77090 


3.70 


161 


putative protein 


0 


At3g48420 


D.42 


1 62 


actin 3 


0 


At2g37620 


0.64 


1^3. 


OEP8 like protein 


4E-38 


At4g1 5800 


0.73 


164 


putative Ras-like GTP-bindlng protein 


0 


At3g09910 


0.71 


165 


sulfolipid biosynthesis protein SQD1 


0 


At4g33030 


0.68 




□ieosin isoform 


0 


At3g27660 


0.61 




acyl-CoA synthetase, putative 


0 


At1g64400 


0.59 


I 6 . 8 - 


putative protein 


1E-147 


At3g61 060 


0.50 


169 


hypothetical protein 


1 E-1 1 7 


At1g56200 


0.64 


170 


putative protein 


0 


At4g 13500 


0.53 


171 


cinnamoyl CoA reductase, putative 


0 


At1 g80820 


0.72 




hypothetical protein 


1 E-1 57 


At4g28410 


0.10 


173 


hypothetical protein 


0 


At1g54030 


0.68 




putative DNA-binding protein, GT-1 


D 


At3g25990 


0.10 




germin-like protein 


0.0003 


At3g05950 


0.49 


176 


putative glutathione S-transferase 


b 


At2g29480 


0.70 


177 


arablnogalactan-protein (qb|AAC77823.1 ) 


0.000001 


At5g64310 


0.61 


178 


periaxin - like protein 


1 E-1 51 


At5g09530 


0.71 


179 


zeaxanthin epoxidase precursor 


0 


At5g67030 


0.52 


180 


putative photosystem I reaction center subunit IV 


0 


At2g20260 


0.70 


181 


putative 60S ribosomal protein L18A 


0 


At3g 14600 


0.74 


182 


putative ethylene response element binding protein 
'EREBP) 


0 


At2g44840 


0.72 




unknown protein 


0 


At2g21 970 


0.50 




SNA-binding protein cp33 precursor 


0 


At3g52380 


0.73 


185 


unknown protein 


1 E-1 52 


At2g34460 


0.62 




OUlNo I ANo-llKe 1 


1 E-1 79 


At5g15850 


0.60 


iia 


unknown protein 


0 


At1 q75100 


0.77 


188. 




9E-66 


At1g 15990 


0.57 


189 


unknown protein 


0 


At2g21960 


0.46 


190 


jnknown protein 




Ml 1 goooou 




191 


putative protein 


0 


At4g26630 


0.68 


192 


unknown protein 


1E-99 


At3p28230 


0.72 


193 


hypothetical protein 


1E-65 


At1g55910 


0.65 


194 


putative Na+-dependent inorganic phosphate cotransporter 


0 


At2g29650 


0.52 


195 


hypothetical protein 


4E-23 


At1 q02330 


0.71 


196 


hypothetical protein 


0 


At1g29700 


0.55 
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197 


putative flsvonol 3-O-glucosyltransferase 


o 


At2q1 8560 


0.62 


19JL 


ycopene epsilon cyclase 


0 


At5g57030 


0.60 






o 


At3g091 50 


0.75 


200 


putative protein 


1 E-1 50 


At1 g31710 


0.5O 




hypothetical protein 


0 


At1g78850 


0.69 


202 


putative protein 


o 


AMn^977n 


rwt 


203 


putative protein 


* E ' 77 




— 


204 


ripening-related protein - like 




Miogzu / mj 




205 


putative peroxidase ATP12a 


3 


AM nHCO/in 

An guo^4U 


065 


206 


hypothetical protein 


7E-18 


At4g01050 


0.77 


207 


V-ATPase subunit G (vag2 gene) 


0,0004 


At4g23710 


0.61 


208 


hypothetical protein 


0 


At1g58080 


0.75 


209 


putative protein 


2E-94 


At5g19190 


0.51 


210 


hypothetical protein 


0 


At1 g48850 


0.69 


211 


putative protein 


0 


At4g38800 


0.75 


212 


similar to polygalacturonase-like protein emb|CAA66811; 
similar to 


u 


At1g10640 


0.28 


213 


putative glutathione S-transferase 


0 


At2g02390 


0.73 


214 


putative calcium-binding EF-hand protein 


3E-78 


At2g33380 


0.69 


215 


unknown protein 


1 E-1 13 


At1 g64680 


0.57 


216 


unknown protein 


0 


At3g 15660 


0.58 


217 


putative protein 


0 


At5g22080 


0.74 




nign mobility group protein z-HKe 


2E-24 


At3g51880 


0.71 




similar to late embryo genes is abundant proteins 


4E-50 


At2g44060 


0.61 


220 


putative protein 


0 


At4g34600 


0.74 


221 


putative protein 


2E-31 


At5g52060 


0.48 




MADPH oxidoreductase, putative 


0 


At1 g75280 


0.53 




lypothetical protein 


0 


AM g 16720 


3.62 


224 


unknown protein 


0 


At3g28130 


0.75 


225 


glutaredoxin 


0 


At4g 15690 


0.73 




3utative protein 


0.42 


At3g47590 


0.66 




putative protein 


0 


At4g26630 


0.70 




Dutative potyprotein 


1 E-1 39 


At4g04410 


0.76 




ivi i No-iiKe protein 


0 


At3g48740 


0.49 




lypothetical protein 


0 


At1 g32900 


0.38 


5^9 


unknown protein 


0 


At2g33180 


0.77 


=— = 


lypothetical protein 


0 


At1g66890 


0.69 


233 




0 


At1 g74730 


0.74 


?54 


putative ribosomal protein S9 


1 E-1 22 


At1g74970 


0.70 


235 


phenylalanine ammonia-lyase 


3E-51 


At3g53260 


0.53 




unknown protein 


2E-27 


At1g78110 


0.76 


237 


unknown protein 


0 


At1g18300 


0.75 




putative prolylcarboxypeptldase 


1 E-1 74 


At2g24280 


0.64 




unknown protein 


1 E-1 2 


At3g241 00 


3.76 




unknown protein 


0 


At3g 18990 


0.39 


241 










242 


unknown protein 


5E-87 


At2q21530 


0.71 


243 


hypothetical protein 


1 E-1 72 


At1 q20340 


0.71 


244 


putative glucosyltransferase 


0 


At2g31790 


0.63 


245 


allergen like protein 


1 E-1 29 


At4g17030 


0.74 


246 


unknown protein 


0 


At1g73750 


0.72 


247 


APG5 (autophagy 5)-like protein 


0 


At5g17290 


0.70 
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248 


putative protochlorophyllide reductase 


- 


ATigUOu«3U 


rwF — 


249 


zinc finger protein, putative 


0 


Atog lyoaO 


^~ 


250 


unknown protein 


0 


Atzgotnyu 


0.65 


251 


phosphate/triose-phosphate translocator precursor 
(gb|AAC83815.1) 


4E-33 


At5g46110 


0.73 


252 


unknown protein 


0 


At5g 50840 


3.77 


253 


hypothetical protein 


0 


At4g34090 


0.69 


254 


hypothetical protein 


0 


At1g 14340 


3.64 


255 


unknown protein 


0 


At1g67860 


0.42 


256 


tyrosine transaminase like protein 


1 E-180 


At4g23600 


0.47 


257 




1E-173 


At1 g53890 


0.53 


258 


pectinesterase, putative 


0 


At1g41830 


0.76 


259 


putative protein 


4E-72 


At5g45550 


0.69 


260 


putative ligand-gated ion channel subunit 


2 


At2g32400 


0.45 


261 


unknown protein 


0 


At3g 19370 


0.42 


262 


putative protein 


5E-13 


At5g62580 


0.59 


263 


putative protein 


3 


At3g61080 


D. 42 


264 


putative squamosa-promoter binding protein 2 


1E-162 


At1g27360 


0.74 


265 


sucrose-phosphate synthase - like protein 


0 


At4g10120 


0.22 


266 


hypothetical protein 


4E-23 


At1g62l80 


0.43 


267 


ribosomal protein 


0 


At4g 15000 


0.75 


268 


MYB-related transcription factor (CCA1 ) 


0 


At2g46830 


0.46 


269 


pinoreslnol-larlciresinol reductase, putative 


1E-124 


At1g32100 


0.72 


270 


putative protein 


0 


At3g52230 


0.71 


271 


3-keto-acyl-CoA thiolase 2 (gb|AAC 17877.1) 


0 


At5q48880 


0.57 


272 


putative protein 


0 


At3g46780 


0.63 


273 


DNA-blnding protein, putative 


0 


At1g01060 


0.62 


274 


putative protein 


3E-20 


At4g30990 


0.60 


275 


putative protein 


0 


At3g46780 


0.59 


276 


hypothetical protein 


1E-174 


At1 g28400 


0.58 


277 


DNA binding protein - like 


0 


At5g61600 


0.55 


278 


putative protein 


0 


At3g62260 


0.72 


279 


putative CCCH-type zinc finger protein 


0 


At2g25900 


0.63 


280 


ubiquitin-conjugating enzyme E2-1 7 kD 8 (ubiquitin-protein 
igase 


3E-16 


At5g41700 


0.42 


281 








0.64 


282 


microbody NAD-dependent malate dehydroqenase 


0 


At5g09660 


0.63 


283 


glyceraldehyde 3-phosphate dehydrogenase A subunit 
(GapA) 


0 


At3g26650 


0.63 


284 


microbody NAD-dependent malate dehydroqenase 


0 


At5g09660 


0.66 


285 


sedoheptulose-bisphosphatase precursor 


0 


At3g55800 


0.54 


286 


putative Fe{ll) transporter 


1E-175 


At2g32270 


0.74 


287 


germin - like protein 


0 


At5g38940 


0.75 


288 


putative malonyl-CoA:Acyl carrier protein transacylase 


0 


At2g30200 


0.70 


289 


hypothetical protein 


0 


At1g 19000 


0.61 


290 


FROI-like protein; NADPH oxidase-like 


0 


At5g49740 


0.41 


291 


J8-like protein 


0 


,At1g80920 


0.51 


292 


putative protein 


0 


At4g34190 


0.63 


293 


photosystem II stability/assembly factor HCF136 
(sp|O82660) 


0 


At5g23120 


0.66 


294 


hypothetical protein 


0 


At4g24930 


0.63 


295 


2-cys peroxiredoxin-like protein 


0 


At5g06290 


0.69 


296 


putative protein 


0 


At3g53470 


0.54 
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297 


unknown protein 


3E-96 


At3g02180 


0.71 


298 


F12P19.7 


0 


At1 q65900 


3.69 


299 


putative fibrillin 


0 


At4g04020 


p.28 


300 


putative protein 


0.13 


At4g18810 


D.72 


301 


hypothetical protein 


1E-171 


At1 Q50240 


0.67 


302 


putative protein 


0 


At3g63210 


3.76 




jn known protein 


o 


At2g32870 


3.47 




3lucoso-1 "phosphate adenylyltransferase (ApLl/adg2) 


o 


At5g19220 


3.64 




jn known protein 


1 E-66 


At2g46100 


3.67 




emesyl diphosphate synthase precursor (gb|AAB49290.1) 


o 


At5q47770 


3.71 








At5g01410 




308 


hypothetical protein 


0 


At4g03820 


0.71 


309 


putative myrosinase-binding protein 


1 E-47 


At2g39310 


3.38 


310 


unknown protein 


3 


At1 g05870 


3.44 


311 


leat shock protein, putative 


0 


At1 g06460 


0.28 


312 


RIBOSOMAL PROTEIN, jjutative 


1E-175 


At1 g7l 720 


0.76 


313 


elongation factor G, putative 


0 


At1g62750 


3.65 




mitochondrial Lon protease homolog 1 precursor 


Q 


At<SnA7nd.n 






cytochrome c 




/\i*ty 1 UWU 


rwo 




lypothetical protein 


1e"i02 




nfil 


317 




1 ^" 16Q 


At*>nAi nnn 





318 


hypothetical protein 


Q 


AfOn9T9Qn 


TR1 


319 


mutative protein 


1 E-117 


AtsnRnmn 


3^40 


320 


shytoene synthase (gb[AAB65697 1) 


Q 


Mioy t f /qU 


364 


321 


mutative protein 






0.73 


322 


lypothetical protein 


o 


MlZyU I <£OU 






jnknown protein 


? 


At ■ar-M 7con 


rwf 

0^71 — 


HI 


Ran binding protein (AtRanBPIbJ 




/MZyoUUoU 




325 




~ 


AtA^^OH on 


rwv* 


326 


jnk^own^'roleln 


3 


am nAOAnn 


Tfif 


327 


; T Z~ t IZ 7~- 

sucrose-pnospnat© syntnase^liKe protein 





Miog&u^ou 


TfiT 


328 


mutative protein 


~= 


MIOyUo043 


ta* 


329 


Diotin carboxyl carrier protein precursor-like protein 


1E " 12 ~ 


Miag i uuou 


nil — 


330 


Unknown protein 


4E-85 


At1 gl 6320 


t^t 


331 


jnknown protein 




/■mo y o ^ you 


— — 


332 


Dutative protein 


^I'jfo 

— 1 


r\l l£ fyOO^i7U 


074 


333 


glutathione S-transf erase-like protein 




At'Sn-l'7'J'JA 

Mioy 1 1 


rffifl — 


334 


Tuctose 1 ,6-bisphosphatase, putative 





At1 g43670 


363 — 


335 


^eptidylprolyl lsomerase-like protein 




— 


Mioy i o i 


r— 

2~ 


336 


^eosinte branchedl - like protein 




AfylrM QQQft 
nWfll OJSU 




337 


Dutativs protein 


~ 


Mioyo i ozu 


rwi — 


338 


actoylqlutathione lyase-tike protein 


o 


AM n1 1ft4n 
mi i y I l 0*rU 


045 


339 


ate embryogenesis abundant protein LEA like 





AtRnnR7fin 
Mioyuo f ou 


r 1 — — 


340 




1E 


At^rH Q<%On 


O^TI — 


341 


mutative protein 


o 


At3g63190 


0.72 


342 


hypothetical protein 


0 


At1g69510 


0.47 


343 


putativeprotein kinase 


0 


At2g30040 


0.69 


344 


xyloglucan endo-transglycosylase 


0 


At3g44990 


0.43 


345 


phospholipid hydroperoxide glutathione peroxidase 


0 


At4g11600 


3.71 


346 


sedoheptulose-bisphosphatase precursor 


0 


At3g55800 


0.51 


347 


Clp proteinase like protein 


2E-55 


At4g17040 


0.75 
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348 


unknown protein 


0 


At5g07020 


0.68 


349 


unknown protein 


2E-32 


At5g51720 


0.49 


350 


endomembrane protein, putative 


1E-117 


At1g14670 


0.75 


mutative phosphomannomutase 


o 


At2g45790 


0.66 


352 


putative protein 


1E-95 


At4g27280 


0.46 




mrp protein, putative 


o 


At3g24430 


0.75 


354 




o 


At4g02620 


0.74 




phosphate transporter, putative 


o 


At3g26570 


0.61 


356 


similar to Trp Asp repeat protein emb|CAB39845.1 ; similar 
to EST 


p 


At1g78070 


0.74 


357 


putative MAP kinase 


2E-18 


At2g01450 


0.51 


358 


ethylene-responsive transcriptional coactivator, putative 


0 


At3g24500 


D.51 


359 


6-phosph ogl uconolacto n ase-l ike protein 


o 


At5fl24420 


0.52 


360 


aeta-amylase-like protsn 


1E-175 


At5g18670 


0.40 


361 


ivpothetical protein 


3E-53 


At1g20970 


0.72 


362 


chioroplast 50S ribosomal protein L31, putative 


0 


At1g75350 


0.74 


363 


cytochrome P450-like protein 


0 


At4g37320 


0.67 


364 


putative potassium transporter AtKT5p (AtKT5) 


0 


At4g33530 


0.76 


365 


putative ribosomal-protein S6 kinase (ATPK6) 


0 


At3g08730 


0.63 


366 


Hypothetical protein 


0 


At1g04770 


0.68 


367 


transcription factor Hap5a 


6E-74 


At3g48590 


0.60 


368 


putative protein 


0 


At5g20070 


3.69 


369 


seta-expansin 


0 


At2g20750 


0.72 


370 


SOUL-IIke protein 


4E-82 


At1g17100 


D.71 


371 


unknown protein 


0 


At1g70760 


0.40 


372 


unknown protein 


1E-124 


At2g20890 


0.73 


373 


unknown protein 


1E-160 


At1g07280 


0.72 


374 


unknown protein 


0 


At1 g64680 


0.65 


375 


ADPG pyrophosphorylase small subunit (gb]AAC39441 .1) 


0 


At5g48300 


0.68 


376 


unknown protein 


0 


At2g 17340 


0.61 


377 


hypothetical protein 


0 


At1 g26800 


0.74 


378 


unknown protein 


0 


At1 g22930 


0.67 


379 


polyphosphoinositide binding protein, putative 


0 


At1 g01 630 


0.72 


380 


caffeoyl-CoA O-methyltransferase - like protein 


0 


At4g34050 


0.67 


381 


pectinesterase 


0 


At5g53370 


0.56 


382 


unknown protein 


7E-75 


At1 g64370 


0.43 


383 


p-nitrophenylphosphatase-llke protein 


0 


At5g36790 


D. 52 


384 


putative protein 


1E-172 


At5g55960 


0.64 


385 


serine/threonine protein kinase -like protein 


0 


At5g10930 


0.26 


386 


cytosolic factor, putative 


0 


At1g72160 


0.67 


387 


S-adenosylmethionine;2-demethytmenaguinone 
methyitransferase-like 


1E-159 


At5g56260 


0.78 


388 


pectate lyase 


0 


At5g63180 


0.67 


389 


vacuolar sorting receptor-like protein 


0 


At4g20110 


0.70 


390 


putative membrane channel protein 


0 


At2g28900 


0.76 


391 


putative thvlakoid lumen rotamase 


D 


At3g01480 


0.56 


392 


putative chioroplast prephenate dehydratase 


0 


At3g44720 


0.73 


393 


3-oxoacyl-racyl-carrier-protein] synthase I precursor 


0 


At5g46290 


0.76 


394 


P-Protein - like protein 


1E-108 


At4g33010 


0.73 


395 


NHE1 Na+/H+ exchanger 


1E-122 


At5g27150 


0.73 


396 


receptor kinase-like protein 


0 


At3g47580 


0.72 


397 


raffinose synthase -like protein 


0 


At5g40390 


D.59 



74 



' ifciuui/uuu 

034 18.10.2002 15:11:5 

047-E2F-PROV 



398 




o 


At1 g54780 


0~63 


399 


unknown protein 


0 


At2g46170 


0.73 


400 


beta-xylan endohydrolase -like protein 


0.085 


At4g33810 


0.26 


401 


putative protein 


1 E-1 37 


At4g1 2700 


0.60 


402 


putative ribose 5-phosphate isomerase 


0 


At3g04790 


0.76 


403 


putative protein 


0 


At5g47840 


0.70 


404 


putative RNA-binding protein 


0 


At1g09340 


0.57 


405 


adenine phosphoribosyltransferase (EC 2.4.2.7) - like 
protein 





Ai4g^b/0 


0.46 


406 


unknown protein 




AfQj^-f COCA 


0^37 


407 


putative glutathione peroxidase 




L-z 


At2g25080 


0.46 


408 


putative protein 




Miog^ouou 


0J>3 


409 


pectate lyase 1-like protein 





A#*i (JS77CA 

All gor foO 


0.42 


410 (putative trlosephosphate isomerase 


q 


Auig<£n7U 


0.66 


411 


carbonate dehydratase - like protein 


- 


At4g33580 


D.72 


412 


putative protein 


n 

9- 


At5g37300 


0.56 


413 


putative protein 


1 E-1 43 


At3g60080 


0.77 


414 


cystatin (emb|CAA03929.1) 


2E-83 


At5g12140 


0.74 


415 


putative cytochrome b5 


0 


At2g46650 


0.46 


416 


putaive DNA-binding protein 


0.00000002 


At4g31 550 


0.63 


417 


hypothetical protein 


1 E-1 43 


At3fl21050 


0.50 


418 


putative beta-hydroxyacyi-ACP dehydratase 


0 


At2g22230 


0.59 


419 


2-oxoglutarate/malate translocator 


0 


At5g64290 


0.77 


420 


hypothetical protein 


1 E-1 23 


At3g27050 


0.49 


421 


putative alcohol dehydrogenase 


9JE-64 


At2g37770 


0.64 


422 


hypothetical protein 


1 E-1 07 


At1g18730 


3.67 


423 


putative pectinacetylesterase 


0 


At4g 19420 


0.71 


424 


similar to ADP-rlbosylation factor gb]AAD17207; similar to 
ESTs 


2E-80 


At1g10630 


0.67 


425 


hypothetical protein 


0 


At1g04420 


0.67 


426 


putative protein 


0 


At4g26710 


0.62 


427 


putative protein T 


0 


At4g 34630 


0.72 


428 




0 


At1 g70890 


0.29 


429 


RCc3- like protein 


) 


At4g22490 


0.57 


430 


hypothetical protein 


5E-53 


At1 g20450 


0.49 


431 


glucosyltransferase-like protein 


3E-31 


At5g22740 


0.65 


432 


glutathione S-transferase 


0 


At2g29450 


0.52 


433 


putative protein 


0 


At3g44450 


0.59 


434 


cysteine synthase 


0 


At5g28020 


0.60 


435 




0 


At4g04640 


0.57 


436 


40S ribosomal protein S14 


1 E-25 


At2g36160 


0.67 


437 


putative protein 


0 


At4gl9100 


0.76 


438 


K Efflux antiporter KEA1 


0 


At1 g01790 


0.65 


439 


hypothetical protein 


1 E-1 69 


At2g42980 


0.66 


440 


cytochrome P450 like protein 


3.11 


At4g36380 


0.48 


441 


unknown protein 


3E-64 


nliCju 1 O^IU 


)!66 


442 


hypothetical protein 


1 E-1 57 


At1g07130 


443 


putative protein 


3.0005 


At5g09520 


0.62 


444 


unknown protein 


0 


At1 g08470 


0.66 


445 


putative protein 


3E-37 


At3g54600 


3.70 


446 


DnaJ - like protein 


1E-68 


At4g39960 


3.52 


447 


putative protein phosphatase 2C ji e-1 61 


At1g78200 


0.72 
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448 


biotin synthase (Bio B) 


0 


At2g43360 


0.67 


449 


unknown protein 


3E-69 


At3g17510 


0.55 


450 


high mobility group protein 2-like 


1E-107 


At3g51880 


0.66 


451 


putative proline-rich protein 


0 


At2g21140 


0.57 


452 


cyciin delta-3 


0 


At4g34160 


0.74 


453 


SERINE CARBOXYPEPTIDASE II - like protein 


0 


At4g30810 


0.77 


454 


unknown protein 


0 


At1g67330 


0.70 


455 


putative protein 


7E-93 


At3g56010 


0.70 


456 


GTP-binding protein LepA homolog 


0 


At5g08650 


0.76 


457 


unknown protein 


0 


At3g10420 


0.42 


458 


putative protein 


0 


At3g51510 


0.58 


459 


putative protein 


0 


At3g45870 


0.73 


460 


putative enolase 


0 


At1g74030 


0.65 


461 


putative protein 


0.00003 


At5g11680 


0.71 


462 


putative protein 


0 


At5g26280 


0.58 


463 


O-methyltransferase, putative 


0 


At1g21100 


0.63 


464 


beta-1,3-giucanase class I precursor 


0 


At4g16260 


0.51 


465 


protein phosphatase 2C (PP2C) 


2E-27 


At3g11410 


0.67 


466 


root cap protein 2-like protein 


1E-174 


At5g54370 


0.75 


467 


putative adenosine phosphosulfate kinase 


0 


At2g 14750 


0.47 


468 


putative protein 


0 


At4g30010 


0.73 


469 


putative uroporphyrinogen decarboxylase 


0.000000002 


At2g40490 


0.75 


470 


putative protein 


1E-151 


At3g57400 


0.71 


471 


branched-chain amino acid aminotransferase, putative 


1E-56 


At3g19710 


0.30 


472 


copia-like retroelement pol polyprotein 


0 


At2g 19830 


0.72 


473 


neoxanthin cleavage enzyme-like protein 


0 


At4g19170 


0.38 


474 


hypothetical protein 


0 


At1g31860 


0.70 


475 


unknown protein 


0 


At2g28570 


0.6t 


476 


asparagine synthetase ASN3 


0 


At5g 10240 


0.72 


477 


hypothetical protein 


1E-80 


At1 g64770 


0.56 


478 


expans'tn S2 precursor, putative 


1E-114 


At1g20190 


0.51 


479 


5'-adenylylsulfate reductase 


0 


At4g04610 


0.43 


480 


putative protein 


0.088 


At3g59680 


0.71 


481 


putative MYB family transcription factor 


4E-31 


At2fl37630 


0.73 


482 


Putative protein kinase 


3E-23 


At1g51850 


0.60 


483 


putative protein 


0 


At5g15910 


0.76 


484 


AALP protein 


0 


At5g60360 I0.63 


485 


putative galactinol synthase 


0 


At2g47180 


0.69 


486 


cyanohydrin lyase like protein 


0 


At4g 16690 


0.56 


487 


putative protein 


0 


At5g03880 


0.57 


488 


putative glucosyltransferase 


0 


At2fl30150 


0.73 


489 


cysteine endopeptidase precursor - like protein 


0 


At3g48350 


0.65 


490 


unknown protein 


1E-122 


At3g07700 


0.70 


491 


putative peroxiredoxin 


2E-86 


At3g26060 


0.76 


492 




0 


At1g73500 


0.58 


493 


hypothetical protein 


7E-74 


At1 g64780 


0.52 


494 


UDP glucose:flavonoid 3-o-glucosyltransferase. putative 


2E-90 


At1g30530 


0.59 


495 


hypothetical protein 


0 


At4g02800 


0.55 


496 


oxidoreductase -like protein 


0 


At3g55290 


0.65 


497 


hypothetical protein 


0 


At1g50670 


0.73 


498 


carnitine/acylcarnitine translocase-like protein 


0 


At5g46800 


0.58 


499 




1E-169 


At4g00780 


0.57 
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500 




0 


At1g22630 


0.76 


501 


cytochrome P450-like protein 


0 


At4q37330 


0.72 


502 


outative endo-1 ,4-beta glucanase 


8E-36 


At4q02290 


0.62 


503 


hevein-like protein precursor 


0 


At3g04720 


D.75 


504 


eucine zipper-containing protein AT1 03 


1E-139 


At3g56940 


0.63 


505 


de!ta-1 -pyrroline-5-carboxylate synthetase 


0 


At3g556l0 


0.69 


506 


remorin 


0 


At2g45820 


3.76 


507 


putative protein 


0 


At5g22460 


0.48 


508 


putative lectin 


0 


At3g 16530 


0.43 


509 


putative protein 


9E-29 


At5g26260 


0.52 


510 


peptidylprolyl isomerase ROC4 


0 


At3g62030 


0.61 


511 


O-methyltransferase, putative 


0 


At1g21130 


0.63 


512 


putative zinc finger protein 


0 


At4g38960 


0.72 


513 


putative hydroxyproline-rich glycoprotein 


1E-173 


At1 013930 


0.58 


514 


putative protein 1 photosystem II oxygen-evolving complex 


0 


At3g50820 


0.65 


515 


hypothetical protein 


0 


At1g66700 


0.63 


516 


unknown protein 


0 


At1g52870 


0.43 


517 


heat shock protein 90 


0 


At5g56010 


0.75 


518 


Overlap with bases 87,142-90,425 of 'IGF' BAC clone 
F9K20, accession 


1E-115 


At1g78570 


0.63 


519 


phosphoglycerate kinase, putative 


1E-120 


At3g 12780 


0.73 


520 


putative lectin 


1E-25 


At3a 16400 


0.40 


521 


profilin 2 


0 


At4g29350 


0.77 


522 


HSP associated protein like 


5E-16 


At4q22670 


0.75 


523 


putative cell division control protein, cdc2 kinase 


1E-75 


At1g20930 


0.72 


524 


putative protein 


1E-107 


At5g08050 


0.65 


525 


ribosomal protein S27 


0 


At5g47930 


p. 77 


526 


vacuolar H+-transporting ATPase 16K chain 


0 


At4g34720 


0.76 


527 


expansin At-EXP5 


3E-82 


At3g29030 


0.52 


528 


similar to cold acclimation protein WCOR413 [Triticum 
aestivuml 


0 


At2g15970 


0.74 


529 


chloroplast membrane protein (ALBIN03) 


1E-159 


At2g28800 


0.72 


530 


putative thioredoxin 


1E-102 


At1 g08570 


0.55 


531 


unknown protein 


0 


At1g0838O 


0.65 


532 


hypothetical protein 


0 


At1g07180 


0.53 


533 


putative flavonol sulfotransferase 


0 


At1q74090 


0.69 


534 


possible apospory-assoclated like protein 


0 


At4g25900 


0.71 


535 


glycolate oxidase, putative 


0 


At3g14420 


0.71 


536 


putative peroxidase ATP2a 


0 


At2g37130 


0.75 


537 


putative protein j 


1E-154 


At4g21 860 


0.75 


538 


hydroxypyruvate reductase (HPR) 


0 


At1g68010 


0.74 


539 


photosystem I reaction centre subunit psaN precursor (PSl- 
N) 


0 


At5g64040 


0.49 


540 


plastid ribosomal protein S6, putative 


0 


At1g64510 


0.60 


541 


methylenetetrahydrofolate reductase MTHFR1 


0 


At3g59970 


0.72 


542 


putative photosystem I reaction center subunit II precursor 


0 


At1g03130 


0.55 


543 


unknown protein 


0 


At3g10940 


0.64 


544 


fumarate hydratase 


0 


At5g50950 


0.43 


545 


Lil3 protein 


0 


At5g47110 


0.73 


546 


homeobox gene ATH1 


0 


At4g32980 


0.76 


547 


putative lectin 


BE-20 


At3g 16390 


0.43 


548 


COP 1 -interacting protein 7 (CIP7) 


0.0000001 


At4g27430 


D.67 
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549 


putative acyl-CoA synthetase 


0 


At2g47240 


0.51 


550 


unknown protein 


0 


At2g01590 


3.68 


551 


tiydroxymethYitransferaso 


o 


At4q 13930 


3.72 




hypothetical protein 


rf4fz 


AtlnfifldQn 


0.27 




aiNP i reiaieo proiain Kinase \r\ i or\rr\ I ) 




At^n^^nnn 

MlOQ&Ol/UU 


0.49 




mevalonete diphosphate decarboxylase 


1^ 6a 


AUyOO / \J\J 


0.71 




putative flavonol s u If o transferase 


~ 


am nTAnctn 


0.69 









At1 g72770 


0.59 


557 







At4n^nd.7n 


D .72 




O-methyltransferase - like protein 





AWyOg I DU 




559 


pyruvate dehydrogenase E1 alpha subunit 





At1 g01 090 


0.77 




putative chlorophyll A-B binding protein 





AtVi97fiQ.n 


0.49 




putative UDP-N-acetylglucosamine pyrophosphorylase 




2_ 




rw! — 




putative protein 


"* ■ 1 








Sa2+-dependent membrane-binding, protein annexin 


3 


Ml I y<30 f £W 


tai — 
-'V; — 




Hypothetical protein 




MltQOO / OU 






Hypothetical protein 


j 

j~ 


An gi oo«»u 


~- 




hypothetical protein 




ml 1 goi n*vu 


H^ — 




aromatic amino-acid decarboxylase - like protein 


o 




nfl — 




unknown protein 







^— — 




Hypothetical protein 


!. 

? 


An grooau 


TRft 




putative elongation factor P (EF-P) 




AtjgUo f 4U 


^ff 

3^74 — 




unknown protein 





Ang^^/ou 


3J6 — 




mutative protein 




0 


At3g63160 


3.45 


573 


unknown protein 


1 E-1 50 


At3g2651 0 


0.55 




aldo/keto reductase-Hke protein 


0 


At5g53580 


0.69 




glycine decarboxylase complex H-protein 




At2g35370 


0.53 




inioreuoxin icioneoirij ipirnooo i 10) 





At5g42980 


0.53 




3utatlve protein 


~ 


At4g28020 


3.52 


578 


lypothetical protein — — 


■ 

I 


AM -1 QQ7A 


3.71 


579 






A#KjiOvl"7'7ft 


143- — 


580 


ju^ive^otetrT 86 ^ — ^ 





AMn-17CCA 

Miign / odu 




581 


^BD-like protein (gb|AAD20643.1) 


o 


Mia g^4 1 1U 


~j — 


582 


Dhotosystem I subunit V precursor, putative 





AM #>RRR7n 


3.56 




mutative thaumatin 


of 1ft 


At2p28790 


3.64 


584 


lyoscyamine 6-dloxygenase hydroxylase, putative 


~ 


Miigooiyu 





585 







Atogo^43U 


151 


586 


au^ve pmtein 0 & — " ' ng 8 ° r " e pr ° e ' n 


H 


AM nflA d A ft 

At4gU4H4U 


3.52 


587 


sndo-xylogiucan transferase - like protein 


3 




AfAn^Tttftft 
nWgd f OUU 


^§8 — 


588 


mutative protein 








589 


lypothetical protein 




/■MOCJ 1Z04U 


HRO — 


590 




5 


A+On'Jlftl ft 

Ai^g^doiu 


ic — 
1§8 — 


591 


juiduvt? 11 di tow ipuui \ louiur 




AM ri"7 -1 AQft 

Mil g/i uoo 


13§ — 


592 


lypothetical protein 


--■ _ 


At1g19000 




593 


mutative xyloglucan endo-transglycosyiase 


7E27 


AtOn*a£5Ca"7ft 

Mizgjoo/u 


340 — 


594 


Hypothetical protein 


3E-51 


At1 q58080 


3.77 


595 


putative protein 


1 E-1 67 


At5q36800 


0.65 


596 


putative protein 


1 E-1 57 


At4g30530 


0.65 


597 


cinnamyl-alcohol dehydrogenase ELI3-1 


0 


At4g37980 


0.54 


598 


putative CONSTANS-like B-box zinc finaer Drotein 


0 


At2g47890 


0.72 


599 


unknown protein 


1E-123 


At1 g53480 


0.60 


600 


protein phosphatase 2C-like protein 


2E-55 


At4g28400 


0.72 
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601 


putative protein 


0 


At5g60680 


0.57 


602 


farnesyl-pyrophosphate synthetase FPS2 


0 


At4g17190 


3.76 


603 


soluble inorqanic pyrophosphatase, putative 


0 


At1g01050 


0.59 


604 


putative nematode-resistance protein 


1E-117 


At2g40000 


3.34 


605 


putative AP2 domain transcription factor 


0 


At2g23340 


0.74 


606 


putative myo-inositol monophosphatase 


3E-17 


At3g02870 


0.60 


607 


putative isoamylase 


0 


At1 003310 


0.74 


608 


phosphate transporter {AtPT2) 


0 


At2g38940 


0.76 


609 


putative disease resistance response protein 


0 


At4fl11190 


0.68 


510 


unknown protein 


0 


At2g45600 


0.55 


611 


peroxidase ATP1 3a 


0 


At5g 17820 


0.70 


612 


unknown protein 


0 


At1g26920 


0.74 


613 


putative mitochondrial carrier protein 


0 


At2g47490 


0.69 


614 


actin depolymerizing factor 3 - like protein 


1E-136 


At5g59880 


0.64 


615 


putative protein transport protein SEC23 


1E-149 


At2g21630 


0.73 


616 


unknown protein 


2E-30 


At2g44310 


0.74 


617 


putative protein 


0 


At4g21570 


0.69 


818 


putative steroid binding protein 


0 


At2g24940 


0.57 


619 


putative lipid transfer protein 


0 


At2g 15050 


0.49 


620 


hypothetical protein 


0 


At4g 15510 


0.75 


621 


unknown protein 


3E-47 


At3q25690 


0.56 


622 


40S ribosomal protein S19 - like 


0 


At5g28060 


0.73 


623 


putative auxin-regulated protein 


0 


At2g21210 


0.56 


624 


unknown protein 


3 J 


At1g 19350 


0.71 


625 


unknown protein 


1E-136 


At1g07700 


0.71 


626 


50S ribosomal protein L27 


0 


At5g40950 


0.70 


627 


unknown protein 


1E-105 


At2g46540 


0.69 


628 


ATP-sulfurylase 


0 


At4g 14680 


0.72 


629 


hypothetical protein 


1E-107 


At3g18890 


0.64 


630 


putative protein 


0 


At3g59780 


0.62 


831 


cytochrome P450 monooxvaenase - like protein 


0 


At4g37410 


0.56 


632 


hypothetical protein 


2E-86 


At1q61890 


0.38 


633 


ubiquitin-conjugating enzyme, putative 


0 


At3g20060 


0.66 


634 


hypothetical protein 


0 


At1g20810 


0.74 


635 


hypothetical protein 


0 


At2g15020 


0.45 


636 


unknown protein 


0 


At1g55480 


0.52 


637 


UDP glucose:flavonoid 3-o-glucosyltransferase -like protein 


0 


At5g 17050 


0.56 


538 


hypothetical protein 


0 


At3g23670 


0.69 


639 


putative protein 


0 


At4g34920 


0.69 


640 


unknown protein 


1E-100 


At2g36630 


0.71 


641 


unknown protein 


6E-94 i 


At1g56580 


0.63 


642 


HSR201 like protein 


0 


At4g15390 


3.75 


643 


heme oxygenase 1 (HOD 


0 


At2g26670 


3.74 


644 


putative beta-glucosidase 


0 


At4g27820 


3.46 


645 


unknown protein 


1E-122 


At1g68440 


3.45 


646 


aredicted protein 


D 


At4g22820 


3.54 


647 


autative kinesin heavy chain 


0 


At2g22610 


3.72 


S48 


Dutative protein 


3 


At4g27860 


3.61 


349 


jnknown protein 


3 1 


At2g37240 


3.76 


550 


jnknown protein 


3 


At1g30070 


3.76 


851 


/VD-repeat protein -like protein 


3 


At4g33270 


3.57 


652 


jnknown protein 


3 


At1g32220 


3.60 
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[653 (hypothetical protein 




At4g22920 |0.73 


654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 


putative amino acid transporter protein 
endo-beta-1 ,4-glucanase, putative 




At3g11900 j0.67 

At1fl64396 " j0.50 

At1g 18060 _ JD.60 

At4g39820 ]6~.70 


hypothetical protein i0 
hypothetical protein |1 E-1 1 4 


putative jprotein 
putative protein 
hypotheticei protein 
putative ribonuclsase, RNS2 
thioredoxin f 1 


1 E-62 
1 E-1 33 
1 E-1 73~ 

o 


At5g27290 0.60 
At3g48200 b.46 
Atig64500 _ Jjf? j51__ . 

At2g397a6 _j6.eo. 

At3g0~273'6" !0.'59" 






At2g20670 


0.67 






At^ndRnnn 


0.45 


665 


su_bjilisin proteinase — lik§ — — 


1 E-1 05 


ttwyt i voki 




666 


pnotoassimilate-responsive protein PAR-ID -like protein 






nffi — 


667 


putative dTDP-glucose 4-6-dehydrataso 


ri 


AtZ3^f DDU 


n^f 

~i — 


666 


hypothetical protein 




2 


AH nC4 7f\n 

Ati goi ruo 




669 


early light-induced protein 






— 


670 


hypothetical protein 


i 

2 


am n'aonRn 


rHif — 


671 


unknown protein 


=— 




069 — 


672 


peroxidase m i rja \ernD]v^/\/\Of o*HJ.n ) 


* ° 


At5g64100 


0.49 


673 


putative protein 




At5g06770 


0.67 


674 


nypothetical protein 


T 

2 


At2g16860 


0.57 


875 


annexin 




At5g65020 


0.61 


676 


thioredoxin, putative 


jj 


At1 g50320 


0.63 


S77 


putative protein 


o 


At5a 17360 


0.66 


678 


nucleoside diphosphate kinase 3 (ndpk3) 


0 


At4g 11010 


0.76 


379 


unknown protein 


0 


At5q62550 


0.64 


680 


putative protein 


0 


At4g12000 


0.62 


681 


cell division protease FtsH, putative 


0 


At1g06430 


0.65 


682 


unknown protein 


0 


At1g74880 


0.41 


683 


putative protein 


0 


At5g56540 


0.61 


684 


unknown protein 


0 


At1g68780 


0.61 


685 


mipC protein - like (aquaporin) 


0 


At5g60660 


0.64 


686 


Oxygen-evolving enhancer protein 3 precursor - like protein 


0 


At4g05180 


0.64 


687 


cytochrome P450, putative 


0 


At3g28180 


0.74 


688 


putative protein 


1 E-1 26 


At5g22210 


0.74 
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CLAIMS 

1 . A method to alter plant characteristics comprising modulating, in a plant, the expression of 
one or more nucleic acids and/or modulating the activity of one or more proteins, said nucleic 
5 acids or proteins being essentially similar to any one of SEQ ID NO 1 to 104 and/or being 
essentially similar to a nucleic acid sequence or protein sequence deposited under accession 
number At1g57680 and/or deposited under any of the accession numbers presented in Tables 
1,2, 4 or 5. 

10 2. A method according to claim 1 , wherein said modified plant characteristic is selected from 
any one or more of the following: altered development, increased yield and/or biomass, altered 
plant architecture, altered plant biochemistry, altered plant physiology, altered metabolism, 
enhanced survival capacity and/or enhanced stress tolerance, each relative to corresponding 
wild type plants. 

15 

3. A method according to claim 2, wherein' said altered metabolism comprises altered 
nitrogen and/or carbon metabolism. 

4. A method according to claims 1, wherein said altered characteristic comprises altered DNA 
20 synthesis and/or altered endoreduplication and/or altered storage lipid mobilization and/or 

altered photosynthesis. 

5. A recombinant nucleic acid comprising: 

(a) one or more nucleic acid sequences essentially similar to any one of SEQ ID NO 1 to 52 
25 and/or being essentially similar to a nucleic acid sequence deposited under accession number 

At1g57680 and/or deposited under any of the accession numbers presented in Tables 4 or 5, 
or the complement thereof; and optionally operably linked to 

(b) a regulatory sequence 

30 6. A recombinant nucleic acid according to claim 5, wherein said regulatory sequence is a 
piant-expressible promoter. 

7. A method for making a transgenic plant, comprising introduction of a recombinant nucleic 
acid according to claim 5 or 6 into a plant. 

35 
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8. A method according to claim 7, comprising stably integrating into the genome of a plant a 
recombinant nucieic acid according to claim 5. 

9. A method according to any of claims 1 to 4 of 7 to 8, comprising overexpression of one or 
more nucleic acids essentially similar to any one of SEQ ID NO 1 to 52 and/oror being 
essentially similar to a nucieic acid deposited under accession number At1g57680 and/or 
deposited under any of the accession numbers presented in Tables 4 or 5, and/or wherein said 
method comprises enhancing the activity of one or more proteins essentially similar to any one 
of SEQ ID NO 53 to 104 and/or being essentially similar a protein sequence deposited under 
accession number At1g57680 and/or deposited under any of the accession numbers 
presented in Tables 1 , 2, 4 or 5. 



10. A method according to any of claims 1 to 4 or 7 to 8, comprising downregulatlon of 
expression of one or more nucleic acids essentially similar to any one of SEQ ID NO 1 to 52 
and/or being essentially similar to a nucleic acid deposited under accession number 

15 At1g57680 and/or deposited under any of the accession numbers presented in Tables 4 or 5, 
and/or wherein said method comprises decreasing the activity of one or more proteins 
essentially similar to SEQ ID NO 53 to 104 or being essentially similar to a protein sequence 
deposited. under accession number At1g57680 and/or deposited under any of the accession 
numbers presented in Tables 4 or 5. 

20 

1 1. A transgenic plant obtainable by a method according to any of claims 1 to 4 or 7 to 10. 

12. A transgenic plant comprising a recombinant nucleic acid sequence essentially similar to 
any one of SEQ ID NO 1 to 104 and/or being! essentially similar to a nucleic acid sequence 

25 deposited under accession number At1g57680 and/or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 or 5, or the complement thereof. 

13. An ancestor, progeny, or any plant part, particularly a harvestable part, of a transgenic 
plant of claim 11 or 12. 

30 

14. Use of a nucleic acid sequence encoding ai protein essentially similar to any one of SEQ ID 
NO 53 to 104 or being essentially similar to the protein sequence deposited under accession 
number At1g57680 and/or deposited under any of the accession numbers presented In Tables 
1, 2, 4 or 5, or a homologue, a derivative ori functional fragment thereof for altering growth 

35 characteristics in a plant. 
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15. Use of a protein essentially similar to any one of SEQ ID NO 53 to 104 or being essentially 
similar to the nucleic acid sequence deposited under the accession number At1g57680 or 
deposited under any of the accession numbers presented in Tables 1, 2, 4 or 5, or a 
homologue, a derivative or functional fragment thereof, for altering plant characteristics. 

5 

16. Use of a nucleic acid sequence essentially similar to any one of SEQ ID NO 1 to 52 and/or 
being essentially similar to the nucleic acid sequence deposited under accession number 
At1g57680 and/or deposited under any of the accession numbers presented in Tables 1, 2, 4 
or 5, or a homologue, a derivative or functional fragment thereof, for marker assisted breeding 

10 of plants with altered characteristics. 

17. Use of a nucleic acid sequence essentially similar to any one of SEQ ID NO 1 to 52 and/or 
being essentially similar to the nucleic acid sequence deposited under accession number 
At1g576B0 and/or deposited under any of the accession numbers presented in Tables 1, 2, 4 

15 or 5, or a homologue, a derivative or functional fragment thereof, for conventional breeding of 
plants with altered characteristics. 

18. Use of a nucleic acid or a protein essentially similar to any one of SEQ ID NO 1 to 104 or a 
nucleic acid or protein being essentially similar to the nucleic acid or the protein sequence 

20 deposited under the accession number At1g57680 or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 or 5, or a homologue, a derivative or functional fragment 
thereof, as a growth regulator. 

19. A nucleic acid or a protein essentially similar to any one of SEQ ID NO 1 to 104 or a 
25 nucleic acid or protein being essentially similar to the nucleic acid or the protein sequence 

deposited under the accession number At1g57680 or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 or 5, or a homologue, a derivative or functional fragment 
thereof, for use as a therapeutic agent 

30 20. An isolated nucleic acid comprising one or more of the regulatory elements upstream of the 
startcodon of the nucleic acids represented by SEQ ID NO 1 to 104 and/or the nucleic acid 
deposited under accession number At1g57680 and/or deposited under any of the accession 
numbers presented in Tables 1 , 2, 4 or 5. 

35 21. An isolated nucleic acid according to claim 18, wherein said regulatory element is the 
natural promoter of said genes. 
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ABSTRACT 

5 IDENTIFICATION OF NOVEL E2F TARGET GENES AND USE THEREOF 

The present invention concerns a method for altering plant growth characteristics of a plant. 
The invention describes the identification of genes that are upregulated or downregulated in 
transgenic plants overexpresslng E2Fa-Dpa and the use of such sequences to alter plant 

10 growth characteristics. A preferred way for altering growth characteristics of plant is to 
introduce into said plant a nucleic acid sequence upregulated or downregulated in plants 
overexpressing E2 Fa/Dp a, or the complement; thereof, or a homologue, derivative or active 
fragment thereof. Some of the genes identified In the present invention have an E2Fa target 
consensus sequence in their 5' upstream region. The identified genes play a role in a variety of 

15 biological processes, such as DNA replication, cell wall biosynthesis, nitrogen and/or carbon 
metabolism, transcription factors etc... 
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MATDB - entry AtlgB7680 from conttg tS123 



hHpJ/mlpa.gaf.<Jo/cgi-bin/projfthal/gv_r8porr?tBI23*AI1g8Te80 



MATDB - entry At1g67680 from contig t8l23 

(Chromosome 1 / BAG elans TBL23 / sequence database ecu 



i eWBL^C0T9Tia 



mips 



Tvpb: gene/protein 

Coda: At1g57680 

Old coda : T8L23_15 

Title: putative protein 

Contig: J8J23 

Position : 53392-54480(0 

Notes 



Classification 

• known protein 
Functional Category 

• UNCLASSIFIED PROTEINS 
TaraetP prediction 

• Targeted to secretory pathway 

• TaraetP score: 0.968 

• TargetP reliability class: 2 

• Probable signal sequence length: - 

IMMMM transmembrane prediction 

■ Vary likely to be a transmembrane protein (or have a signal peptide) (Exd 

number of AA in TMHs: 110) 
' eOA^fl) brane re9ion COU ' d actuall V be 3 ai 9 na ' Peptide (Exp number, first 

• Orientation of N-terminal: external side (probability. 0.8) 

• Transmembrane regions: 



• 40-62 

• 83-100 

• 138-160 

• 181-203 

• 213-235 



EMBL 

■ AY072149 

mRNA matches: 1 found 
Arabldopsts ESTs 
• found 10 




1 of 2 
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MATDB - ontiy A»1gS7S80 from cortllg tai23 http*frtpsgsf.detesl-b!n/proJ«iaUgv_report?l8l23+AI1g57e80 



Full report 

• Full report includes FST matches and external annotation... slow. 



PEDANT and Interpro data are being recalculated. To access old PEDANT data, use the link in the 
left frame, but be aware that some protein sequences have bsen changed due to update of gene 
models based on cDNA data and PEDANT data may be outdated. 



plick here to submit new information about this entry 
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thallana - conttg 18123 - entry A»1g57850 http7/mlps.8sf.d8/caMiln/proJfthalftieLpap?taK3/AHgS7680 
A. thallana - contfg tBI23 - entry AM g 57680 mips 



>Pl;Atlg576B0 
putative protein 

MPLTKLVPUA FGWTICL.VA LLVmSLLCI AY3FYFQSHV RKQOYIQLGY PSQPWIISIT 
FILPAIWWAV 3EIFRLSLiR BHRRLLSOLD LRWQENVCKW YIVSNLGFAE PCL.PLTLMFL 
IiRAPLKMESO ALSGKWNRDT AGYI ILYCLP MIALQLAWL SBSRLNGGsa SYVKLPHDFT 
RTYSRVIIDH DEVAJLCTYPI. USTIIAGVFA AVLTAYL F WL GRQILKLVIN KRLQKRVYTli 
IFSVSSFLPL RIVMLCLSVI, TAADKIIFEA LBPIAFLSLF CPCWSICLL VYFPVSDSMA 
LHQLHDTDDE DTAVTEKRSG ALLLAPNSSQ TDEOLSIiRGS RDSGSSTQHR YVELSLPLEA 
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s: S3392-644B0 (C) hnp^lps.g8f.dc/^l^ln/pn)^lhal/g8Cdna.pr7lfll23/C/53392-S4480 
»: 53392-54480 (C) mips 

1 ATGCCCCTGA CAAAATTAGT TCCCGATGCA TTCGGOTTTO TGRCOATATO TCTAQTCGCT 
61 CTGCTAGTTC TTTTOOQTCT CCTTTGCATC GCTTACTCGT TCTATTTCCA GTCTCACGTT 
131 CGTAAGCAAG GCTATATTCA ACTTGGTTAC TTCAGTGGTC CCTGGATTAT CCGAATCACT 
181 TTCATTCTCT TTGCTATCTG GTGGGCTGTT GGTGAGATTT TTCGATTGAO TTTGTTOAGG 
241 CQTCACAGAA GOTTGTTGAG TGGGTTGGAT CTGAGATOGC AAGAAAACGT TTGCAAGTGO 
301 TACATCGTTT CCAATCTAGG ATTTGCGGAG CCTTGTCTCT TTCTGACTCT CATGTTTCTT 
361 CTGCGTGCTC CCTTGAAGAT GGAATCAGGG GCTTTGAGCQ GAAAATGGAA CAGGGACACA 
421 GCAQQTTATA TTATTCTTTA TTGTCTCCCG ATGCTTGCTC TTCAACTTGC GGTTGTGTTG 
481 TCCGAGTCAC GCCTAAATGG TGQTAGTGGC TCTTATGTAA AGCTtSCCACA CGACTTCACA 
541 AGAACGTATT CCCGAGTTAT TATTGATCAC GACQAGGTGG CCTTATGCAC ATATCCTCTA 
601 CTGAGTACCA TCCTTCTTOQ TGTGTTTGCA GCCGTCCTAA CAGCTTACTT GTTCTGGCTT 
661 GGAAGGCAGA TACTGAAACT TGTCATTAAC AAG CGTTT AC AGAAGAGAGT ATACACTTTO 
721 ATATTCTCGG TCTCGAG'ITIT CCTTCCATTA AGGATTOTTA TGCTCTGTTT GTCGGTTCTC 
781 ACAGCAGCAG ACAAGATTAT ATTCGAAGCC CTTTCTTTCT TGGCCTTCCT CTCCCTCTTC 
841 TGCTTTTGCG TGGTATCCAT CTGCTTGCTT GTOTACTTCC CGOTTTCAGA TTCCATGGCC 
901 CTOAOAGGTC TAAGAGACAC AGATGATGAG OATACGGCT3 TGACCGAAGA ACGCAGTOGT 
961 GCTCTGTTAC TTGCACCAAA CTCTTCACAA ACTGATGAGG GATTOAOCTT AAGAGGTCGG 

1021 AGAGACTCQO GATCGTCTAC ACAGGAGAGG TATGTGGAAC TCAGCCTATT TCTGGAAGCT 

1081 QAGAACTAA 
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53392-54480(C) 



1 gtafcnatctn t-gacratnct gtgr.-t ifiaci gttat,-jartt ggctrtatgt artr^.-iatar 
61 tyttatCoint ttcjfjtgtta strfttcrtaa tcttc.iiaggu Sgctti.a^tt. ttcja^a-ia'jg 
121 tr.acgactt'. ttaa.jAt-.ctea gggttA.sga'.: ggrtttgafcog gtctitgtr.t caaattr.tfcg 
1B1 gtafcatttgg fcaagtrtr.tg attatkrgtb gtttt.jttta gt-.ttit.gtag .jtsacacijci 
341 tatciagcgt tioaMgcis a^i'.cacaBS aB^ctotiti yggtgacc:g ggctgccchc 
301 tttfcgtaatc t/iar.cgcaga aactttgctc tgacntijgat: agcctcgtaa aaggttcaac 
361 ant totocgt ttttcatcaa tgagtag>:aa ctaatctqga aatfccgttgg gagagaaagg 
421 gcacattcrca ctgcfcatxgc -cagagasegt ttctgcatcc atgcfcggtag agagcatgcg 
481 tggataotgt gttttetggtg ATGCCCCTGA CAAAATTAOT TCCCGA.TGCA TTCGGCGTTO 
541 TGACGATATG TCTAGTCGCT CTGCTAGTTC TTTTGK3GTCT CCTTTOCATC GCTTACTCGT 
601 TCTATTTCCA GTCTCACOTT CGTAAGCAAG GCTATATTCA ACTTGGTTAC TTCAQTGOTC 
661 CCTGQATTAT COOAATCACT TTCATTCTCT TTQCTATCTG GTGGGCTGTT GGTGAGATTT 
721 TTCGATTQAG TTTGTTGAOG CGTCACAGAA GGTTGTTGAG TQGGTTGOAT CTGAGATGGC 
781 AAGAAAACGT TTQCAAGTGG TACATCGTTT CCAATCTAGO ATTTGCGGAG CCTTGTCTCT 
841 TTCTGACTCT CATGTTTCTT CTGCOTGCTC CCTTGAAGAT GGAATCAGGG GCTTTGAGCQ 
901 GAAAATGGAA CAGGGACACA GCAGGTTATA TTATTCTTTA TTGTCTCCCG ATQCTTGCTC 
961 TTCAACTTGC GGTTGTQTTG TCCGAGTCAC GCCTAAATGO TQGTAGTGGC TCTTATGTAA 
1021 AGCracCACA CGACTTCACA ABAACGTATT CCCGAGTTAT TATTGATCAC GACOAGGTQO 
1081 CCTTATGCAC ATATCCTCTA CTGAGTACCA TCCTTCTTGO TGTGTTTGCA GCCGTCCTAA 
1141 CAGCTTACTT GTTCTGGCTT GGAAGGCAGA TACTGAAACT TGTCATTAAC AAGCGTTTAC 
1201 AGAAGAGAGT ATACACTTTG ATATTCTCGB TCTCGAGTTT CCTTCCATTA AGGATTGTTA 
1361 TGCTCTGTTT GTCGGTTCTC ACAGCAGCAQ ACAAGATTAT ATTCQAAGCC CTTTCTTTCT 
1321 TOGCCTTCCT CTCCCTCTTC TGCTTTTQCG TGGTATCCAT CTQCTTOCTT GTCTACTTCC 
1381 CGGTTTCAGA TTCCATOaCC CTGAQAGGTC TAAGAGACAC AGATGATGAG GATACGGCTG 
1441 TGACCGAAGA ACGCAGTGOT GCTCTQTTAC TTGCACCAAA CTCTTCACAA ACTGATGAGG 
1SOI GATTOAQCTT AAGAOGTCGG AGAGACTCOG GATCGTCTAC ACAGGAOAGG TATGTGGAAC 
1561 TCAGCCTATT TCraGAAQCT GAGAACTAA •) atcgccaajq g'rtg'vttc';a tttggctt-fc>; 
1621 ggca>itgta': agattcctgg tgaaaciag-c avjagaqagay gyataaagag tctaogtatg 
16B1 aqeatatgtt Lgcgcsaaaa asggca:aat ttcagcEttg tggcsaagac actttgactg 
1741 xaaaggayijg tttaaggggg Ltcac^outg l-.gagqgt.ttg ttgtttgaaa r.gttttccgo 
iaai f.tgutggafj ar.atttttgt acottutu tgtgaccaat tttgntttag aaaaaaaaaa 
1B61 aaaaaacaat agccgT.gaac atgagcatga scteaaaaga taaatoagoc Utttacccta 
1921 tattotLtgg antcatgaac atgagasttc ataagaaaat tagagaaatt gtacoaagca 
1981 aaacagccat Btagngttct aaaoLtccat gfccaattega cjctagacaaa tacacbt-atg 
2041 auttnagaaa atttgacaba acttcaatar. tcaaccaagt ctgtcaaga 



caller, and intrmi (whan applicable! an printed in lovarcaoa. 
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047-E2F-PROV.ST25 
SEQUENCE LISTING 

<110> CropDesign N.v. 

<120> Identification of novel E2F target genes and use thereof 
<130:» 047-E2F-PROV 
<160> 105 

<170> Patentln version 3.1 

<210> 1 

<211> 1089 

<212> DNA 

<213> ArabidopsiB thaliana 



«400> 1 
atgcccctga 


caaaattagt 


tcccgatgca 


ttcggcgttg 


tgacgatatg 


tetagtcget 


60 


ctgctagttc 


ttttgggtct 


cctttgcatc 


get tact cgt 


tctatttcca 


gtctcacgtt 


120 


cgtaagcaag 


gctatattca 


acttggttac 


ttcagtggtc 


cctggattat 


ccgaatcact 


180 


ttcattctct 


ttgctatctg 


gtgggctgtt 


ggtgagattt 


ttcgattgag 


tttgttgagg 


240 


cgtcacagaa 


ggttgttgag 


tgggttggat 


ctgagatggc 


aagaaaacgt 


ttgcaagtgg 


300 


tacatcgttt 


ccaatctagg 


atttgcggag 


ccttgtctct 


ttctgactct 


catgtttctt 


360 


ctgcgtgctc 


ccttgaagat 


ggaatcaggg 


getttgageg 


gaaaatggaa 


cagggacaca 


420 


gcaggttata 


ttattcttta 


ttgtctcccg 


atgettgetc 


ttcaacttgc 


ggttgtgttg 


480 


tccgagtcac 


gcctaaatgg 


tggtagtggc 


tcttatgtaa 


agctgccaca 


cgacttcaca 


540 


agaacgtatt 


cccgagttat 


tattgatcac 


gacgaggtgg 


ccttatgcac 


atatcctcta 


600 


ctgagtacca 


tccttcttgg 


tgtgtttgca 


gccgtcctaa 


cagcttactt 


gttctggctt 


660 


ggaaggcaga 


tactgaaact 


tgtcattaac 


aagcgtttac 


agaagagagt 


atacactttg 


720 


atattctcgg 


tctcgagttt 


ccttccatta 


aggattgtta 


tgctctgttt 


gtcggttctc 


780 


acagcagcag 


acaagattat 


attcgaagcc 


ctttctttct 


tggccttcct 


ctccctcttc 


840 


tgcttttgcg 


tggtatccat 


ctgcttgctt 


gtctacttcc 
page 1 


eggtttcaga 


ttccatggcc 


900 
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ctgagaggtc taagagacac agatgatgag gatacggctg tgaccgaaga acgcagtggt 
gctctgttac ttgcaccaaa ctcttcacaa actgatgagg gattgagctt aagaggtcgg 
agagactcgg gatcgtctac acaggagagg tatgtggaac tcagcctatt tctggaagct 
gagaactaa 

<210> 2 
<211> 2X9 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 2 

atggagcttc catctcctta cagctcaaga aaggaggaat caactgttcc tccgaagaga 60 
ggccgagtca agatcatgat ctttcgtgat ctagtcagat cggaaacctc gatggcaccg 120 
actccgagga gaggccgaat caagaaaatg atcgcgggtg atctagtcgg atcagggaaa 180 
cagaacaact acgacggaga cggtaagaga ggaggctag 219 

<210> 3 

<211> 792 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 3 
atgcggatga 


gctgtaatgg 


atgcagagtt 


cttcggaaag ggtgtagtga ggattgtagt 


60 


ataaggccgt 


gtttggcttg 


gatcaaatcg 


cctgaagcgc 


aagctaacgc 


aactgtcttt 


120 


ctcgccaagt 


tctatggccg 


tgctggactc 


atgaacctca 


tcaacgccgg 


tcccaatcac 


180 


cttcgtcctg 


ggattttccg 


atcgttgttg 


cacgaagctt 


gtgggaggat 


tgtgaatccg 


240 


auctatggtt 


cggtgggttt 


gttgtggtcg gggaattggc 


agctttgtca 


agacgccgtg 


300 


gaggctgtga 


tgaaaggaga 


accggtcaaa gagatcgcca 


cagacgctgc 


gacgatcggc 


360 


caaggtccgc 


ctcttaagat 


ctacgacatc 


cgacatatct 


ccaaggatga 


taactctgcc 


420 


gccgcggcta 


ctggctcaac 


cgatttgaaa 


cttgcgaaaa 


ctcgccgtgc 


taagcgggtc 


4B0 


tccaccgtcg 


cgatacaggc 


ggaatcggag 


ggaaagtctg 


acgaggctag 


tcacgattcg 


540 


tcgttgagtc 


atcagtctga 


aatagtggcc 


gctcatgaag 


gagagagcaa 


ggaatccgag 


600 


agcaatgtct 


ctgaggtttt 


ggcattctcg 


cctccggctg 


tgaagggctc 


cggcgagata 


660 


aagcttgacc 


taactttaag 


gctcgaaccg 


gtgtcacgug 
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cgtatcatgt 


ggtacctgtt 


720 



960 
1020 
1080 
1089 
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aagaagagaa ggatcggcgt gtttggcacg tgtcagaagg agagcacgtg taagactgag 
cttatgctct aa 

<210> 4 

<211> 471 

<212> DNA 

<213> Arabidopsia thaliana 



<400> 4 
atgggagcgt 


gcgcttcacg 


tgaatctttg aggagtgatt 


cagcgaagct 


gat at t act c 


60 


gacggtactt 


tacaggagtt 


ctcatctccg gtcaaagttt 


ggcagatttt 


gcaaaagaac 


120 


cctacgagtt 


tcgtctgtaa 


ctcagacgaa atggacttcg 


acgacgcagt 


ttcagctgtc 


180 


gccggcaacg 


aagagctccg 


atcagggcag ctctattttg 


tcttacctct 


gacgtggctc 


240 


aaccatccgt 


taagggcgga 


ggaaatggcg gccttggccg 


tgaaagctag 


ttcggcgttg 


300 


accaagagcg 


gtggcgtcgg 


ttgggtttcc ggcgacgacg 


atgtaacgac 


atcggaaaaa 


360 


acttaccaaa 


agaaaaacat 


tgccggagtt aagacaaacg 


gtggtggcgg 


aagaggttgc 


420 


ggtaaaggga 


agaggcgatt 


cacggctaat ttgagcacga 


tcgccgagta 


g 


471 



<210> 5 

<211> 624 

<:212> DNA 

<213> Arabidopsis thaliana 



<400> 5 






atgcttgccg 


ttcaccgtcc ttcttccgcc gtatcagacg gagattccgt tcagattccg 


60 


atgatgatcg 


cgtcgtttca aaaacgtttt ccttctctct cacgcgactc cacggccgct 


120 


cgttttcaca 


cacacgaggt tggtcctaat cagtgttgct ccgccgttat tcaagagatc 


180 


tccgctccaa 


tctccaccgt ttggtccgtc gtacgccgct ttgataaccc acaagcttac 


240 


aaacactttc 


tcaaaagctg tagcgtcatc ggcggagacg gcgataacgt tggtagcctc 


300 


cgtcaagtcc 


acgtcgtctc tggtctcccc gccgctagct ccaccgagag actcgatatc 


360 


ctcgacgacg 


aacgccacgt catcagcttc agcgttgttg gtggtgacca ccggctctct 


420 


aactaccgat 


ccgtaacgac ccttcaccct tctccgatct ccgggaccgt cgttgtcgag 


480 


tcttacgtcg 


ttgatgttcc tccaggcaac acaaaggaag agacttgtga cttcgttgac 


540 


gttatcgtac 


gatgcaatct tcaatctctt gcgaaaatag ccgagaatac tgcggctgag 


600 
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agcaagaaga agatgtctct gtga 

<2l0> 6 

<211> 573 

<212> DNA 

<213> Arabidopais thaliana 



<400> 6 
atgtctgagg 


gatcagaaga 


tacgaaaaca 


aaactcgact ctgccggaga 


gttatcagat 


60 


gttgataacg 


agaactgcag 


tagcagcgga 


agtggcggtg gtagtagttc 


tggtgatacc 


120 


aaaaggactt 


gcgttgattg 


cggaactatc 


cgaactcctc tttggcgtgg 


tggtcctgcc 


180 


ggaccaaagt 


cattgtgcaa 


tgcttgtggg 


atcaagagta ggaagaagag 






cttggtatga 


gatcagagga 


gaagaagaag 


aacagaaaaa gcaattgcaa 


taatgatcta 


300 


aacctcgacc 


atcgaaacgc 


caagaaatac 








gacatcgatg 


atgatccgaa 


aatttgcaat 


aacaagcgta gtagtagtag 


tagcagtaac 




aaaggagtga 


gtaagttttt 


ggatttaggg 


tttaaagtac cggtgatgaa 


gagatcagcg 




gttgagaaga 


agaggttatg 


gagaaaactc 


ggtgaggaag aaagagctgc 


tgtgcttctc 




atggctctct 


cttgtagctc 


tgtttacgcc 


taa 






<210> 7 












<211> 1581 










<212» DNA 












<213> Arabidopsis thaliana 








<400> 7 
atggcggttt 


atcctaacgt 


taatggcgat 


aagaagcact ggtggttcac 


tcacagaaag 


60 


cttgttgata agtatataaa ggatgcaaca 


actttaatgg caagtgagga ggcaaacgac 


120 


gtcgcttcag 


ctcttcattt 


actagacgca 


gccttatota tctccccgcg 


tttggaaact 


180 


gcgttagagc 


tcaaggctag atctctcctc 


ttcctccgtc gtttcaagga 


tgtcgccgat 


240 


atgcttcagg 


attatatccc 


cagtcttaaa 


ctcgacgacg aaggatccgc 


ttcttctcaa 


300 


ggctcttctt 


cctccgacgg 


tatcaacctt 


ctctccgacg cctcttcccc 


tggctccttt 


360 


aaatgcttct 


ctgtttccga 


cttgaagaag 


aaagtcatgg caggcatttg 


taaaaaatgc 


420 


gacaaagaag ggcaatggag gtatgtggtg 


ttgggtcaag cttgttgcca 


tctaggacta 


480 


atggaggatg 


ccatggttct 


cctacaaacc 


ggtaaacgcc tcgcctccgc 
Page 4 
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540 
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cgccggagta 


tttgctggtc 


cgacgatagc ttccttctcc 


tctccgaatc 


ctcctctgct 


600 


tcttctccac 


cacccgagag 


cgagaacttc acccatctcc 


tcgctcacat 


caagcttctt 


660 


ctccgtcgtc 


gcgccgctgc 


aatcgccgct ctcgacgctg 


gactgttctc 


cgagtcgatc 


720 


cgtcacttct 


ccaagatcgt 


cgatggccgt cgccctgcgc 


ctcaaggatt 


cctcgccgaa 


780 


tgctacatgc 


atcgagccgc 


cgcttataga tccgccggta 


gaatcgcgga 


agcgatcgcc 


840 


gattgcaata 


aaaccctagc 


tcttgaaccc tcgtgtatcc 


aggcgttaga 


aaccagagcc 


900 


gcgcttctag 


aaacggtcag 


gtgttttcca gattcgcttc 


acgatctaga 


acacttgaag 


960 


cttctctaca 


acaccatttt 


acgcgatcgg aagcttccgg gtccggtgtg gaagcggcac 


1020 


aacgtgaaat 


acagagagat 


tcctgggaaa ttgtgcgttt 


tgacaacgaa 


aacgcagaaa 


1080 


cttaagcaga 


aaatcgcaaa 


cggagaaact gggaatgtcg attattacgg cttgatcgga 


1140 


gtcagacgcg 


gatgcaccag 


atcggagctc gatcgagctc 


atctattgct 


atgtctcaga 


1200 


tacaaacccg 


atagagcctc 


ttctttcatc gaacggtgcg 


agttcaccga 


tcaaaacgac 


1260 


gtcgattcgg 


ttagagatcg 


agccaaaatg tcgtctctgt 


tgctttaccg 


tttgattcag 


1320 


aaaggataca 


ccgccgtgac 


agcgatcata gccgaggagc 


agaggaagaa 


cgccattgct 


1380 


cacgctcaaa 


agattgaaga 


acgcaaaccg gttgaaaaat 


ccggttctat 


taagagaacc 


1440 


ggaaacgctg 


aaacgaaacc 


ggtaaattcc aatgcgtacc 


aaggagtatt 


ctgtagagat 


1500 


ctcgctgcgg 


ttgggaatct 


actaaccagg gctggtttca accatccaat 


cccggttaaa 


1560 


tacgaagcgc 


tcacctgcta 


a 






1581 



<210> 8 
<211> 1164 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 8 

atgattagtt tgagattgtt tgagtccttt agtcaagcaa aagaagctgt gaaggtgctc 60 

aagaagcggt taggaagtaa aaactctaaa gtccagattc ttgcacttta tccggaactg 120 

aatgtgaggg aaaagatact aactttgtta gacacatggc aagaagcctt tggtggacgt 180 

ggaggtcgat acccacaata ctacaatgcc tataacgatc tcaggtctgc tggaattgag 240 

tttccgcctc gaacggaaag cagtctatcg ttctttactc caccgcagac tcagccagat 300 

gaagatgctg ctattcaggc ttcgttgcaa ggagatgatg cttctagcct cagcctggaa 360 

gagattcaaa gcgctgaggg atcagttgat gttttgatgg acatgcttgg agcacatgat 420 

cccgggaatc ccgagagttt aaaagaagaa gttatagtag acttggttga gcaatgtcgt 480 
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ft 


acttatcaaa 


gacgtgtaat gactcttgtg aacactacaa 


cagatgagga 


acttctgtgt 


540 


cagggattgg 


cattaaacga 


taatttgcag catgttcttc 


agcgtcacga tgatatcgca 


600 


aatgtcggct 


ctgttccttc 


aaatggaagg aatactagag 


ctcctcctcc 


agttcagatfc 


660 


gttgacacca 


atcatgatga 


tgaagatgac gaatcagatg 


atgagtttgc 


tcggcttgct 


720 


cacaggtctt 


caacacctac 


aaggagacca gtacatggta 


gtgattcggg 


tatggtggat 


780 


atccttagtg 


gggacgtcta 


taaacctcaa ggcaactcct 


cctcacaggg 


agtaaagaag 


840 


cctcctcctc 


ctcctccgca 


tacttcttct tcctcttctt 


ctcctgtttt 


cgatgatgca 


900 


agtccacaac 


aaagcaaatc 


ctctgaggta attaggaatc 


ttccacctcc 


gccttcaagg 


960 


cacaaccaga 


ggcaacagtt 


ctttgagcat caccactcga gtagcggctc 


agattcctct 


1020 


tacgagggac 


agacccggaa 


cctttctttg acaagtagtg 


aaccgcagaa 


agaagagaaa 


1080 


ccagaggatt 


tgcttttcaa 


agacctggtt gagttcgcca 


aaaccaggtc 


ctccaaagcc 


1140 


aacaataata 


ataggtcgct 


ctga 






1164 



<210> 9 

<211> 1953 

<212> DNA 

<213> Arabidopsia thaliana 



<400> 9 
atggaaggag 


ggtctgttaa 


tgaatcgcat 


tctaatgcgg accaaatgtt tgacacaact 


60 


atagaagagt 


tatgtaagaa 


tctctgcgaa 


ttgcagagtt ctaatcaatc tccttcaagg 


120 


cagagttttg 


gatcatatgg 


tgatgagtca 


aagattgatt ctgatctaca acatcttgct 


180 


ttgggagaga 


tgcgagatat 


tgatatcttg gaagatgaag gagatgagga cgaagtggca 


240 


aagccagaag 


agtttgatgt 


caagtcaaat 


tcttcaaact tggatttgga agtcatgccc 


300 


agggatatgg 


agaaacaaac 


tggtaagaag 


aatgtgacta aatcgaacgt tggagtcggt 


360 


ggaatgagga 


agaagaaagt 


cggaggtacc 


aagttacaaa afcggaaatga agaaccatca 


420 


tctgaaaatg 


tagagctggc 


acgtttttta ctgaaccaag cgagaaactt ggttagttct 


480 


ggtgacagta 


cacacaaagc 


tctcgagtta 


actcatcgag cagctaagtt gtttgaggct 


540 


tctgcagaga 


atgggaaacc 


atgtttggaa 


tggatcatgt gtttgcatgt tacagcagca 


600 


gtccattgta 


agttaaaaga 


gtacaatgag 


gcaattccgg ttctacagcg ctctgttgag 


660 


attcctgttg 


ttgaagaagg 


tgaagagcat 


gctctagcta aatttgctgg tctgatgcag 


720 


ttaggtgaca 


cttacgctat 


ggtggggcag 


ctagagagct cgatatcgtg ttataccgag 


780 


ggattgaata 


tccagaagaa 


ggttttggga gaaaatgacc caagagttgg tgaaacatgc 
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agatacctag 


cagaagctct 


tgtacaagca ttacggtttg atgaggctca 


acaggtctgc 


900 


gaaacggctc 


tttctataca 


tagagaaagc ggtttaccag 


gttcaatcgc 


agaggccgcg 


960 


gatagaagac 


tcatggggct 


tatatgtgag actaagggag 


atcatgagaa 


tgcccttgag 


1020 


catttggtat 


tagccagtat 


ggccatggca gcaaatggac aagagtctga ggUtgctttt 


1080 


gttgatacta 


gcattggtga 


ctcgtacttg tctttgtctc 


ggttcgatga 


agcgatttgt 


1140 


gcataccaga 


aatctctcac 


agcactgaag acagcaaagg 


gagagaacca 


tccagctgtt 


X200 


ggttcagttt 


atatccgttt 


agctgatctc tataatcgga 


caggaaaagt 


gcgtgaagca 


1260 


aagtcttatt 


gtgaaaatgc 


tcttcggata tacgagtctc 


ataacctaga gatttctcct 


1320 


gaagagattg 


caagtggtct 


tacagatatc tccgtgatat gcgagtctat gaacgaggtg 


1380 


gaacaagcta 


ttaccttgct 


acaaaaggcg ctgaagatat 


acgcggattc 


tcctggccag 


1440 


aaaatcatga 


ttgcagggat 


tgaagctcaa atgggagtgt 


tgtactatat 


gatggggaaa 


1500 


tacatggagt 


cgtacaacac 


atttaagagc gctatctnaa 


aactacgggc 


gactggaaag 


1560 


aaacaatcaa 


cgtttttcgg 


gattgcactt aaccaaatgg 


gtttagcatg 


cattcagctc 


1620 


gatgcaatag 


aagaggctgt 


tgagttgttt gaagaagcca 


agtgtatttt 


agaacaagag 


1680 


tgtggtcctt 


atcacccgga 


aacacttgga ttgtacagta 


accttgcagg 


agcttatgat 


1740 


gcaattggca 


ggttggatga 


tgcgattaag ctgctaggac 


atgtggttgg 


ggttcgggag 


1800 


gaaaagctcg 


ggacagcgaa 


tcctgtaacg gaagacgaga 


agaggaggct 


ggcccaactc 


1860 


ttgaaagaag 


ctggtaacgt 


tacaggaagg aaagctaaat 


ccctcaagac 


tctaattgat 


1920 


tccgatctca 


cttcttcttc 


agctcttcgt taa 






1953 



<210> 10 

<211> 1125 

<212> DNA 

<213> Arabidopsis ttialiana 



<400> 10 

atgggtcttg aagttgggtc cttatgcttc aaacttaaag acggaggctt gacatcaaga 60 

accaacagtt tcaagagaga cgatactaat aggcaccaga attctcctaa gagtactatg 120 

gagcggtcgt tgagtttcaa cagctgggag gttcctaaag agaccaagac tgattcagat 180 

tttgaggtct tggagacaaa gaagtcaacg cctaacactt tgaatggaag aaactgtgag 240 

agaatccaaa tcaagaaacc tacagttact ccaccagagc catttgtgtt cttctctcct 3 00 

agacctgtca ccgagcttga tgcagctgca actacgttac aaaaggtgta caagagttac 360 

aggaccagaa ggaacttagc agattgtgcg gtcgttgttg aggagctctg gtggaggact 42 0 
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ttggaaggtg 


cagctttgga 


tttgagctct 


gtgtctttct 


ttggagaaga 


aaaacatgag 


480 


accgctgttt 


cgaaatgggc 


acgagctaga 


aaacgagctg 


ctaaggttgg 


gaaaggctta 


540 


tctaaagat.g 


aaaaggctca 


gaaattagct 


cttcagcatt 


ggcttgaagc 


tgtaagtccc 


600 


cataacctaa 


atatctttgt 


aacttcatat 


caaagacaag 


taccctactt 


gacatccaaa 


660 


gctatcattg 


aatatactct 


aatgatccat 


ctcttgaaat 


tacagattga 


cccacgtcat 


720 


cgttacggcc 


acaacttgca 


cttctattat 


gatgtctggt 


cagcgagcaa 


gagcacacaa 


780 


ccattctttt 


actggttgga 


tataggagac 


ggcaaagatg 


taaatcttga 


gaaacaccct 


840 


agaagtgttc 


tgcaaaaaca 


atgcatcaga 


tacttaggac 


cgatggagag 


agaagcatat 


900 


gaagtgatag 


t agaaga t gg 


gagac t aa t g 


t at aaacagg 


gcatgactct 


gatcaattca 


960 


ac agaggaag 


ccaagtcgat 


ttttgtactt 


agtactacta 


gaaacttata cgtagggatt 


1020 


aaaaagaaag 


gtctfcttcca 


gcactctagt 


ttcttatctg 


gaggtgccac 


aaccgcagca 


1080 


ggaaggttag 


tcgcccgcga 


tgggatcctt 


gaggtacttg 


aataa 




1125 


<210> 11 














<211> 975 














<212> DNA 














<213> Arabidopsis thaliana 










<400> 11 
atggagtgta 


gatcattgga 


tctgacgatt 


atatctgcgg 


aggatctcaa 


agacgttcaa 


60 


ttgatcggta 


aacaagactt 


gtacgccgtc 


gtttccatca 


acggcgacgc 


taggacgaag 


120 


cagaagacaa 


aggttgataa 


agattgcggc 


accaaaccta 


aatggaagca 


tcaaatgaag 


180 


ctcaccgtcg 


atgacgcagc 


ggcgcgtgac 


aatcgtctta 


ctcttgtttt 


cgagatcgtg 


240 


gcggatcgtc 


ccatcgctgg 


tgataaacct 


gtcggtgagg 


ttagcgttcc 


ggtgaaggag 


300 


cttttggatc 


agaataaagg 


tgacgaggag 


aaaacggtta 


cttacgccgt 


gaggttgcct 


360 


aacgggaagg 


cgaaaggatc 


tctcaaattc 


tcgttcaaat 


ttggggaaaa gtatacttat 


420 


ggatcttcga 


gtggtcctca 


cgcgccggtc 


ccttcggcta 


tggatcataa 


gactatggat 


480 


cagcccgtca 


ccgcttaccc 


gcccggacac 


ggtgcaccgt 


ctgcataccc 


tgctcctccc 


540 


gcgggtcctt 


cttccggata 


tccaccacaa 


ggacatgacg 


ataagcacga 


tggtgtttat 




ggatacccgc 


agcaggctgg 


atatccagct 


ggaaccggtg 


gttatccgcc 


acctggtgca 


660 


tacccacaac 


agggaggtta 


ccctggatat 


ccgcctcagc 


aacagggtgg 


afcacccgggt 


720 


tatccgccac 


agggtccata 


tggttacccg 


caacaaggtt 


atccaccaca 


gggtccatac 


780 


ggttacccgc 


aacagcaagc 


Ccatggtaaa 


ccgcagaaac 
Page 8 


cgaagaagca 


tggtaaggct 


840 
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900 



ggagctggaa tgggactagg acttgggctt ggagctggtt tattgggtgg gttgttggtt 
ggtgaagcgg tttctgacat cgctgatatg ggtgacatgg gtgacatggg tgacatgggt 960 
ggtttcgatt tctga 975 

<2lo> 12 

<211> 1620 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 12 
atgtccaaag 


acaaagtctc 


ttctcccacc gccgatctca tcccgcagct 


tgctgctaca 


60 


ctcgtcgctg 


ctcttggcgc 


tcaatgctac 


cgcctcacac taecgccgtc 


tcctccgccc 


120 


agaatcctga 


cgccgcaagt 


gccaccttcg 


tctgctacca tggcttccfcc 


cttcaatcct 


180 


acccgaatcc 


ttgaccatcg 


cgcgagctct 


caccggaatc gtcgtggggc 


ttttccggct 


240 


agcaaacgtc 


gccgtctggt 


cgatgagccc 


atcgattacc cggatctctc 


caacccggct 


300 


taccaggttc 


tctccactcc 


gcttttcgcc 


tctggaattg ggtcgattcg 


cgagcttctg 


360 


tcgtcctctc 


ctccgccgac 


gacgtcttct 


cagcctccgt ctgtctcgat 


tccaccaccg 


420 


tccgctccac 


cgctcgfctct 


cagcgattct 


aaggatgccg aacccgctgg 


tctcaccaat 


480 


ccgtctgctc 


ctccgtcccc 


gttggctccc 


aaaaacatca ctccggttgc 


ttcaccggtc 


540 


gcagacgtcc 


cgatgcctga 


tcctctgatt 


tcgcccaccg ctgagactgc 


agagggtgct 


600 


agtgtgccag 


atgcggctgt 


ctcttatgct gctcgtgctg cagctcatcg 


tcaggttttt 


660 


gccgagagag 


atgaactgga 


tagaactctt 


cgtcgccctt tggtgccgcc 


acacaccaag 


720 


cgttttttgt 


ctgccgctgc 


tgctgaaagg 


tacaaacaca tcgctaaacg 


cgatttcata 


780 


ttccagaaaa 


ctctgccctt 


agatcctgag 


gtcctgaccg ccaccaagta 


ttttctggaa 


840 


cactcgggta 


tggctcagac 


tgtcgttgcg 


gtggaacagt ttgtcccaga 


agttgttcgt 


900 


gaattctatg 


cgaatctgcc 


agagatggaa 


tatcgagaat gtggtcttga tctggtgtat 


960 


gttcggggca 


agatgtatga 


gttctcgcct gctcttatca atcacatgtt 


ctcgattgat 


1020 


gactccgctt 


tagatccaga 


ggctccggtt accctctcta cagcttctcg tgatgatctt 


1080 


gctctcatga 


tgacaggtgg 


gactacacga 


cgttggctcc gcttgcaacc 


tgctgatcat 


1140 


ctagatacca 


tgaagatgct 


gcacaaggtt 


tgctgtggaa attggtttcc 


aacgaccaat 


1200 


accagcactc 


ttcgggttga 


ccgtctccgg 


ttgattgaca tggggactca 


tggtaagagt 


1260 


ttcaacctgg 


gcaaattggt 


ggtaactcat 


accatgagtt tggcacgttt 


gggacccctt 


1320 


tcttcacatc 


gtctggctta 


cccaaatctg atctaccagc tgctcacctt 


tcagcgtgat 


1380 
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gtgcgctctc gtcctcgtga tactctctct gaccaaccgg gtgtctttgt caacgatccg 
ccacccacgc agcctaccca agcaccacct ccga tgggtc ataaactcct tcttgaagac 
attaatgatc ttcttgagat agggaagcgc atacgacgtc gcttgacagg taagttgttt 
tcttgcttca tgtggtgctt tgcttattgt gttcjttgcct tgtgttttct ggaattttga 

<21Q> 13 

<211> 1899 

<212> DNA 

<213» Arabidopsia thaliana 



<400> 13 
atggcggacg 

ccaaccgctc 

tctgcttcag 

cctcctccga 

cttcttaata 

ggtgacaaca 

ccgtcttcga 

ccgaatatga 

cttcagtcfcg 

actaggactg 

actgacgtcc 

cgtaggatgg 

gttggtttga 

gctagaattc 

ttgcagattg 

atcagtggcg 

ggttatcaag 

ggttatggtg 

ccttacggaa 

ccatcccagc 

ccaagcagtg 

catgcttctg 



aatctcaata 
ctcctccatc 
ttgatcccac 
tggatgaaat 
gcgctgatgc 
aaggatttag 
taccggtttc 
gagttggtgt 
gagctaagat 
ttgacctaac 
ttcaagaggc 
gtggacaagc 
taattggtaa 
aggttattcc 
atgggataac 
agaaccgtat 
cccgcccacc 
gttacatgca 
gttaccctca 
agagcgcgca 
gtggtagctc 
gttatggcca 



ctcatcggat 
aactcgcaga 
cgcaccfcacc 
ccagattgct 
taaacgtcct 
ctcatatccc 
gtatggtagc 
tatcattggt 
tcaggttact 
tggtacccct 
tgaggcaggc 

aggggctgat. 

aggaggtgaa 
tttacatttg 
cgaacagatt 
gagaaactca 
ctcaagctgg 
accaggagca 
acaaacttca 
aggtgagtat 
agccccacca 
agctggtcag 



act :actcca 

cct iccggct 

ggt sttccac 

aaa caaaaag 

cgtgttgaca 

tctgagggta 

ttt caaggaa 

aaa ggtggag 

ag= gatatgg 

gat cagatct 

aat acagctg 

ca; .tttgtta 

aci .atcaaat 

ccccctggag 

gaacatgeta 

gcaatgggtg 

gc iccacctg 

ta ;ccaggtc 

gc iggttact 

gattattacg 

ac agatacca 

ggataccagc 
Page 10 



acaaaegcaa 
tctcttctgg 
cttcttctta 
cacaagaaat 
atggtgcttc 
agcagatgtc 
ctactaagaa 
agactattaa 
atgcagaccc 
caaaggctga 
gttcaggtgg 
tgaaaattcc 
etatgeaage 
acccaacgcc 
aacaattagt 
gaggctatcc 
gtggtccgcc 
cacctcagta 
atgatcagtc 
gtcagcaaca 
cagggtacaa 
aagatgggta 



atacgaagaa 
tccgatccca 
caacagegtt 
cgctgctcgt 
ttatgattat 
agggaeggtt 
gattgatatt 
gtatcttcag 
taattgtgct 
acagttgatc 
aggaggegge 
gaataacaag 
taagactgga 
agaaeggact 
taatgaaatc 
acaacaaggt 
agcacaacct 
tggtcaatca 
ctctgtgcca 
gtctcagcaa 
ttactaccag 
tggagcttac 



1440 
1500 
1560 
1620 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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aatgcctcgc 


agcaatcggg 


atatggtcaa 


gctgctgggt atgatcaaca gggtggttac 


1380 


ggcagcacca 


ctaatccaag 


tcaagaggaa 


gatcjcatctc aagccgctcc accatcgtca 


1440 


gctcagtctg gacaggctgg 


gtatggtaca 


actjggtcaac agccgcctgc tcaaggtagt 


1500 


actggtcagg 


cagggtatgg 


agctcctcca 


actjtctcagg ctggttacag cagccagcca 


1560 


gcagcagctt 


acaattctgg 


gtatggagca 


ccajccacctg cttcaaagcc accgacttat 


1620 


ggccagagcc 


agcagtctcc 


aggtgctcct 


J 

gggiagctatg gtagtcagtc tgggtatgcc 


1680 


caaccagcag 


cttcagggta 


tggacaacct 


ccagcgtatg ggtatggtca agcgccacag 


1740 


ggatatgggt 


cttatggagg 


atacacacaa 


cctjgctgctg gtggaggtta ctcttcagac 


1800 


gggtctgctg 


gagccactgc 


tggtggtggt 


ggtjggtacac cagcttcaca gagtgctgct 


I860 


ccacctgctg 


gaccgcccaa 


agcatccccg 


aaaagttga 


1899 



<210> 14 

<211> 2115 ! 

i 

<212> DMA ; 
<213> Arabidopsis thaliana j 

i 
i 

<400> 14 

atggcgtggt cgtcggaaac gccgtcgtat tgqggctgga atgagcgaca tgtgaagaac 60 

acgaaagaaa agatggaggt tcattattat ctagagagga aagatggaat tgcagatcta 120 

gctgttattg ggaggttgaa gaattctaaa cgcatgtctt ttagatacgc tttgaagaag 180 

aatcgctctg tcttgaaaaa gcttaattct aaagatgatg ttgcgctttg gctcgattct 240 

attgtttctg gtgagatacc tcatgtagca gatgtaccag ctactgttat gactgaaaaa 3 00 

gatgctggag ggttcaatat gagcactttt atgaatagga aatttcagga gcctattcag 3 60 

cagatcaaaa cgttctcttg gatgggtttt tc^tggactfc gcaggaaacg gcgtaagcat 420 

tatcagtctt atctccggaa tggtgtcaga atatctgtga atgattttgt gtatgtttta 480 

gcggagcaac ataagagact tgttgcatat atagaagacc tttatgagga ttctaaaggc 540 

aagaagatgg ttgtggtacg atggtttcac aaaactgagg aggttggttc tgttttatct 6 00 

gatgatgata atgacagaga gatatttttt tc icttaatc ggcaagatat cagtattgag 660 

tgcatagatt acttggctac tgtccttagt cctcagcatt atgagaaatt tcttaaggtg 720 

ccgatgcatg ttcagacagt agctttcttc tgccagaaat tatatggaga tgatggttta 780 

aagccgtatg acattacaca actagaaggt tactggagac aagaaatgct tagatacttg 840 

aatgtatcta ttttaaaatc atttgaaggt gctcaagccc ctggtactga cccaggatta 900 

aaagctccat tggttggttg tgttgggatt agatcaagga aaagacgccg tcctagtcct 960 
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gacatgaaag 
tcaagg 
tttctg 
cacaaagata 



agajatcaaag 
tgtgtcatcg 



atcgtggtgc 
atdtctgctt 



aacataa 



047-E^F-PROV, 
gttggtactt tgaatgtatc atacgcaggt 
gattctgttt tggctgttac agatgcttct ata 
catcacatta aaaagggttc acttattgaa gtt 
tgttggttta aggctctggt attaaagaaa 
gatattcagg atgcagacga tgaatctaaa aagjstagagg 
gttgctgctg gtgatcatct gggggatctt 
atgctgaagc ccagcaaaga aaatgatgta 
gtgtggtggt gtgatggatg gtgggaaggg 
tttgaagttt acttgccagg cgaaaagaaa 
caatatcggg aatggttgga tgatgagtgg eta 
agttctgtcc tatctttgac gaagaaaaaa gagatggagg 
tctgatgttg gtgtctgtaa tggtaggatg teafecaaaga 
tctcttccag tagctacaac caaaaagtca ctacctaagc 
aaagatgtcc tagtcacttc tgacttaaag tgdaaaaaat 
gttgtcagtt gctgtccaca cgatcctagc ttc aatgatg 
ttggattgtg agaactgtaa gttcatggaa gatacttttg 
ttgacaggta catattaccc tgatgggcat ctgctcaatg 
actggtaact cgcaagcttt cttgggatgg attiataggat 
attcgtttgt gtacttatgt tgtgacagta ggdcatagtg 
ttttggatgc agtag 

<210> 15 

<211> 1407 

<212> DNA 

<213> Arabidopsis thaliana 



ST25 

gtgactgcaa 
gtgacgaaga 
aagatagtgg 
aggttaaggt 
aatggatttt 
gaeggaaagt 
gggttggtat 
aggaagtttc 
tecategtaa 
gatcaagatc 
tgaaacatga 
ctgaggcfcaa 
gaccaatt.ee 
catcgaggaa 
gtttctctag 
gctcttcaga 
cgattttggg 
tagctegtaa 
ctttaattea 



atctagtcca 
tggttcttcc 
catcagaggt 
ccagtaccaa 
gaeatctegg 
agtaagacca 
gcctgtggat 
tgaagagaaa 
tgacctcaga 
tgatattgtg 
tgagaagtcg 
acgcaccatc 
agatcttcta 
geggaatega 
tgaaagatct 
tggacagcat 
ttttaagatt 
tggcatccaa 
atcagcaaaa 



<400> 15 

atggggacag ggaattctaa agaaaactgg i 



tcatcagcat caccatcttc atcttcatgg 
gcagaaagct ataattaccc tcctccacct tc 
cctcctcctc ctttatatag tactcagcct ta 
tctcaaagtt atggtagtga taataagaag 
gatgattact cttctttgga gcaggtgacg 



cgtttaggtc aacttctget 
gcttctcaac aaagttatcc tcagtatggt 
:tatgccc aacctcctga gtatacgcaa 
tctgetc egtcttatte tgcaccgcct 
aggttggagc gcaagtattc gaaaatttct 
caegggeggg tctagaatct 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2115 



gaggctcttg 
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120 
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360 
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tcaaatctca 


Ccgttggtat 


tgatttcact 


aagagtaacg aatggacagg ggccaggtcc 


420 


ttcaatagga 


aaagcttaca 


cttcataggc agtagtccca atccttatga acaagcgata 


480 


actatcatag 


gaagaacctt 


agccgccttt 


gacgaggaca 


acttgattcc 


atgttatggt 


540 


tttggagatg 


catcaacaca 


tgatcaagac 


gtgttcagtt 


tcaattcaga 


ggatagattc 


600 


tgtaatggat 


ttgaggaagt 


actttcccgg 


tataaggaga 


tcgtgcctca 


acttaagctt 


660 


gcagggccaa 


cctcctttgc 


tccgatcatc gat'atggcca tgaccattgt 


tgagcagagt 


720 


ggtgggcaat 


atcacgtcct 


agtgataata 


gcagatgggc 


aggttacaag 


aagtgttgac 


780 


acggaaaatg 


gacagttaag 


tccacaagaa 


cagaagacgg 


tagatgcgat 


cgtgcaagcg 


840 


agtaagcttc 


ctctatcaat 


cgtcttagtc 


ggggtggggg 


atggaccttg 


ggacatgatg 


900 


agggaatttg 


acgataatat 


tccggccaga 


gcgtttgata 


acttccaatt 


cgtgaacttc 


960 


acagagatca 


tggcaaagaa 


caaagctcaa 


tcCttgaagg 


aaacagagtt 


tgccctttct 


1020 


gctctcatgg 


agattcctca 


acaatacaag gcgacaatag 


agcttaacct 


tttaggaaga 


1080 


agaaatggat 


atatcccgga 


gagattccct 


cttccgcctc 


caatgcgcgg 


tggatcatcg 


1140 


tcctacaaca 


gtccaaagcc 


ttcacgtctt 


ccaagtttca 


aaccgagtgt 


tcctcctcat 


1200 


ccaactgaag 


gctatcacgt 


aaggtctagt 


cccgtcccac 


cccctacaag 


ctctgcttct 


1260 


gataaccagc 


tatgtccgat 


ttgtttgagc 


aacccgaaag 


acatggcctt 


tggttgtggc 


1320 


catcagactt 


gttgcgagtg 


tggaccagat 


cttcaaatgt 


gtccgatttg 


ccgtgcacca 


1380 


atccagacaa 


gaataaagct 


ctactaa 








1407 



<210> 16 
<211> 1173 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 16 

atggagatga ccgaagcttc caaacagaca acagcagaag gatcagcaaa tccagaacca 60 

gaccaaatct tgagtccgag aagatcgttg gagctaaaac aaaagaaatg gtggatctct 120 

gtttctttat gtattttctt agtcttgctc ggagattctc tagtcatgct tctcttgaac 180 

ttcttctatg ttcaagacaa tcgagaagat agifcgaccaag atctacaata ccgaggaaca 24 0 

tggttgcaag ctctggtcca aaacgctgcg tttccactac tcattcctct gtfctttcatt 3 00 

ttcccttcac caaaacaaaa ccaagaaacc aceaatactc gtttcctctc ttttcgtctc 360 

atcttacttt acatctctct tggtgttctt gtjtgctgctc acagcaaatt gtttgcactt 420 

gggaaattat acgcaaactt tggcgtcttc acgctgattt ccgcgactca gttgatattt 480 

Page 13 



024 18.10.2002 15:50:08 



047-E2F-PROV.ST25 



accgctattt 


tcgcagccat 




tttaagttca 


ccagatggat 


tatcttatcg 


540 


ataatcggca 


gcatfcttgat 


fctatgttt tc 


ggtagtcctg 


aatttggagg 


agagcctgat 


600 


gaaaacgaag 


aattctacag 


catccaagct 


tggttaactt 


tcgctgcttc 


agttgctttc 


660 


gcattatctc 


tctgtttatt 


ccaactttgt 


ttcgagaaag tgttggtaaa gacaaagaga 


720 


tatggtaaca 


agaaagtgtt 


tagaatggtc 


atagagatgc 


aaatttgtgt 


ctcttttgtc 




gcaacggttg 


tttgtctcgt 


gggtttgttt 


gcgagtggcg 


agaataagga 


actgcaaggc 




gatagccaca 


ggtttaagaa 


aggagaaacg 


tattacgttt 


tgagtttgat 


cgggttggca 




ttgtcgtggc 


aggtttgggc 


ggtcgggctg 


atgggtttgg 


tgctttatgt 


ttcgggtgtg 


960 


tttggcgatg 


ttgttcatat 


gtgtacttca 


ccacttgtgg 


ctttgtttgt 


tgtgttggca 


1020 


tttgatttca 


tggatgatga 


gtttagttgg 


cctagaattg 


gtactttgat 


agcaacagtt 


1080 


gtggctttag 


gatcttactt 


ctacactctg 


cataagagaa 


acaagaagaa 


gatggtggag 


1140 


ctttaccaaa 


cagagaacaa 


tattgacgtt 


tag 






1173 


<210> 17 














<211> 828 














<212> DNA 














<213> Arabidopsis thaliana 










<400> 17 
atgcaacttg 


gaatctccat 


tattcgctct 


gcaccggatg cgtccgagga caatcgtagc 


SO 


cgtcaatcac 


gctctagccg 


cacggtcatg 


gttcatcaac 


cagggtttag 


ggcctgtctc 


120 


ttgagaaatc 


aaggaaacag 


agatttgacg 


tctctcagtg actgcatagc cgctcgttgt 


180 


gatagcttgc 


ttctggggaa 


gtctcacata 


ataaaccttt 


ccaaaaatag 


gcgtatgccg 


240 


tttaaaagca 


gagagaacac 


gatattcttt 


agtaaaaggc 


gaaagaatag 


ttcgctatgc 


300 


cctcactgca 


cggctccccc 


atttcagtta 


agcccaacta 


tgttgttaat 


gttctgccat 


360 


gacggagcta 


gattgaaagg 


aatgaatcct 


agaaatgctg 


aagaaagaaa 


gtacagacaa 


420 


gccgagggac 


tcgtgacacc 


gcaatttctt 


tctattcctg 


gttctccaat 


tgatctcaca 


480 


aaatgttggt 


catcactcct 


caacattcaa 


ggttgtaaaa 


tcgagatctt 


taaatctgtt 


540 


tttaagtgga 


atgttctcct 


atcaacgcag 


ccactcctac 


acacaaatga 


aagtaactac 


600 


aaaacctgtc 


agaccgccgt 


gcgaccaccc 


cagcaaggta 


gaaccgaacc 


gagtaacgat 


660 


cctctacagc 


accgaatgcg 


tccgaggacg 


atcgtagccg 


tcaatcacgc 


tctagccgca 


720 


cggtcatggt 


tcatcaacca 


gggagaagac 


ggtgcctccg 


acggtggaaa 


tgaaaacgac 


780 


gaagatgtcg 


gcatgttaag 


ggatggaggt 


tacgtgattg 
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<210> 18 
<211> 1380 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 18 
atggataatg 


gagacatagc 


1 1 g t ga tgga 


t atcacaagt 


ataaggaaga 


tgtgcagctc 




atggccgaaa 


ctggcttaca 


tacat tcaga 


ttctccatct 


cttggtctag 


act cat c tct 




aatggaagag 


gttccattaa 


c ccgaaaggt 


ctacagt tct 


acaagaatt t 


cat tcaagaa 




cttgtcaaac 


atggaa t tga 


gccacatgtt 


acactacatc 


actacgattt 


tcctcaatat 




ctcgaggatg 


actatggagg 


c t ggac caac 


egcaaaatea 


tcaaagactt 


tacegcttat 




gcagatgttt 


gctttagaga 


gtttgggaac 


cacgt caaat 


tctggaccac 


gat caac gag 


360 


gctaatatat 


ttacfcafctgg 


aggttacaac 


gatgggaatt 


caccgcctgg 


tcgttgctcc 


420 


tttccgggca 


gaaactgcac 


gttagggaac 


tcttccactg 


aaacatatat 


cgt aggc cat 




aacttgctgc 


ttgctcacgc 


etc tgt ttca 


agac t at at a 


agcaaaagta 


caaggatata 


"o 




ctgttggatt 


tag t t t at tt 


gcaatgaatt 


ttactcct tc 


tacaaactcc 




aaggatgatg 


aaatcgcaac 


gaaaagagee 


aacgat tt ct 


accteggatg 


gatgettgag 




cctcttatat 


at ggag acta 


tcctgatgtg 


atgaaaagaa 


ccattggatc 


aagactgeca 


720 


gttttctcga 


aggaagaatc 


agaacaagtg 


aaaggctcat 


ctgacttcat 


aggagtcatt 


780 


cactatctca 


cggctttggt 


cacaaacatc 


gatatcaacc 


cttcactttc 


aggaattcca 


840 


gattttaact 


cagacatggt 


gectaatatt 


ctttataact 


ttaagtattc 


ccaatccatt 


900 


tttactagtt 


gtggcgtttg 


tttttgtttg 


gacaagtctg 


ttgtttctcc 


atgggctatg 


960 


gaaggcatcc 


tagagtatat 


aaagcagagc 


tatggcaatc 


ctccagtcta 


cattcttgag 


1020 


aatggtaaaa 


caatgaacca 


agatttggag 


ctgcaacaaa 


aggacacacc 


aaggattgag 


1080 


tacttagatg 


cttacattgg 


tgcggtgctc 


aaagctgtta 


gaaacaaaga 


tatgactaca 


1140 


tgtaggaatg 


gatcagacac 


gagaggctac 


ttcgtatggt 


catttatgga 


tttgtacgaa 


1200 


ttactaaacg 


gatacaagag 


tagttttgga 


ttgtactctg 


tcaatttcag 


tgatccccat 


1260 


cgcaagagat 


ctcccaaact 


ctctgctcac 


tggtactctg 


gttttctcaa 


gggcaaaccc 


1320 


acatttcttg 


gttcccaagg 


catcacacaa 


ttgeatagea 


acttctcttc 


ttccagatag 


1380 



<210> 19 
<211> 522 
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04 7 - E2F - PROV . ST2 5 

<212> DNA 

<213> Arabidopais thaliana 
<400> 19 

atgggtttta gagcactgcc tcttcaacac agcagtgggt tcatctccac gaccaaagta 60 

tccatctcaa gaacctcgcc caggattttc cggaacccta gatgggtcgt tgtctcagca 120 

aagcaagaga aagatgagga taagaagaag aatgaagagg agacttcgtt gtttactcaa 180 

ttaacggatg ccttggactt ctcacaagtt cgatcggaga aagacgctga gcttctctac 240 

gaggctcgag aagccaccaa atctggtcgc aagatgaccc . aagaacagta tggggcattg 3 00 

aggagaaaaa tcggaggaac atacaaggac ttttttaaat cctacgttga agtggatggg 360 

caatatgtgg aggagggatg ggtggacaaa acatgtaaga tatgcaaaaa ggacacaaag 420 

ggtgaggcaa gacaagtgga caagttaggg agatatgctc atgtctcttg tcttcaaaat -480 

cctccctctg gaaatttctt caccagactc ttctctagat ga 52 2 

<210> 20 

<211> 1329 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 20 
atgttgaaaa 


tcaaaagagt 


tccgaccgtt 


gtttcgaact accagaagga cgatggagcg 


SO 


gaggatcccg 


tcggctgtgg 


acggaattgc ctcggcgctt gttgccttaa cggggctagg 


120 


cttccattgt 


atgcatgtaa 


gaatctggta 


aaatccggag agaagcttgt aatcagtcat 


180 


gaggctatag 


agcctcctgt 


agcttttctc 


gagtcccttg ttctcggaga gtgggaggat 


240 


aggttccaaa 


gaggactttt 


tcgctatgat 


gtcactgcct gcgaaaccaa agttatcccg 


300 


gggaagtatg 


gtttcgttgc 


tcagcttaac 


gagggtcgtc acttgaagaa gaggccaact 


360 


gagttccgtg 


tagataaggt 


gttgcagtct tttgatggca gcaaattcaa cttcactaaa 


420 


gttggccaag 


aagagttgct 


cttccagttt 


gaagctggtg aagatgccca agttcagttc 


480 


ttcccttgca 


tgcctattga 


ccctgagaat 


tctcccagtg ttgttgccat caatgttagt 


540 


ccgatagagt 


atggccatgt 


gctgctgatt 


cctcgtgttc ttgactgctt gcctcaaagg 


600 


atcgatcaca 


aaagcctttt 


gcttgcagtt 


cacatggctg ctgaggctgc taatccatac 


660 


ttcagactcg 


gttacaacag 


cttgggtgct 


tttgccacta tcaatcatct ccactttcag 


720 


gcttattact 


tggccatgcc 


tttcccactg 


gagaaagctc ctaccaagaa gataactacc 


780 


actgttagtg 


gtgtcaaaat 


ctcagagctt 


ctaagttacc ctgtgagaag tcttctcttt 
Page 16 
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047-E2F-PROV.ST25 

gaaggtggaa gctctatgca agaactatct gatactgttt cagactgctg tgtttgcctt 900 

caaaacaaca acattccttt caacattctc atctctgatt gtggaaggca gatcttctta 960 

atgccacagt gttacgcaga gaaacaggct ctaggtgaag tgagcccgga ggtattggaa 1020 

acacaagtga acccagccgt gtgggagata agtggtcaca tggtactgaa gaggaaagag 1080 
gattacgaag gtgcttcaga ggataacgcg tggaggctcc ttgcggaagc ttctctgtcg 
gaggaaaggt ttaaggaggt tactgctctc gccttcgaag ccataggttg tagtaaccaa 

gaggaggatc ttgaaggaac catagttcat cagcaaaact ctagtggcaa tgttaaccag 12.60 

aaaagcaaca gaacccatgg aggtccgatc acaaatggga cggccgccga gtgccttgtc 1320 
cttcagtga 



<210> 21 

<211> 1506 

<212> DNA 

<213> Arabidopsis thaliana 



1140 
1200 



1329 



<400> 21 
atgaattcag 


aatcgctaga 


aaatcttcac 


cgtccattaa 


tcgaatcatc 


gaagtcgttc 


60 


gtcgattatc 


gtctcgagac 


tgtgttaaca 


gatcgagagt 


taccgtattt 


tcgccggatt 


120 


tatctagcga 


tgatgattga 


gatgaagttt 


ctctttcatc 


tggcggctcc 


ggcgatcttt 


180 


gtttacgtca 


tcaacaacgg 


catgtcaatt 


cttacacgta 


tcttcgctgg 


acacgtagga 


240 


agcttcgaac 


tcgccgccgc 


ttcacttgga 


aacagtggtt 


tcaacatgtt 


cacctatgga 


300 


cttctgcttg 


gaatgggaag 


tgcagtggaa 


acattatgtg 


gtcaagcaca 


tggagctcat 


360 


agatacgaaa 


tgcttggagt 


ttacctccaa 


agatcaacag 


ttgttctaat 


cctaacatgt 


420 


ctaccaatgt 


catttctctt 


cctcttctca 


aatccgatcc 


tcacagcact 


tggagagcca 


480 


gagcaagtgg 


caacattggc 


ttcagtattc 


gtctacggta 


tgatcccggt 


gatcttcgct 


540 


tacgcagtca 


atttccctat 


ccagaagttt 


ctccaatcac 


aaagcatcgt 


cactccaagt 


600 


gcctacatat 


cagctgcaac 


gcttgtgatc catctcatac 


tttcgtggat 


cgctgtgtat 


660 


cgtcttggtt 


acggtctttt 


ggctttgtct 


ttgatacata 


gcttctcgtg gtggatcatt 


720 


gttgtggctc 


agattgttta 


tattaaaatg 


agtccgagat 


gtcgtcggac 


ttgggaaggt 


780 


tttagttgga 


aagcttttga 


aggtctttgg gattttttcc 


gattatcagc 


tgcttctgcc 


840 


gtcatgcttt 


gtcttgaatc 


ttggtactct 


cagattcttg 


ttctactcgc 


cggacttccc 


900 


aagaaccctg 


agcttgctct 


ggattctctt gctatctgca 


tgtcaatttc 


tgcaatctca 


960 


ttcatggtct 


ccgttggatt 


caacgcagct 


gcaagtgtga gagtaagcaa 


cgagctagga 


1020 
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gccggaaacc cgagagcagc cgcgttctcc acagtcgtga caacgggagt atcattctta 1080 

ctatcggttt tcgaagccat cgtggtctta tcgtggcgtc acgtcatcag ctatgcgttt 1140 

actgatagtc cagcagtggc tgaggccgtt gcggatttat ctcccttttt agccatcaca 1200 

attgtcctca atggaattca gcctgttttg tccggtgtgg ctgttggatg tggatggcaa 1260 

gcatttgttg cgtacgtaaa cattggatgt tactacgttg tggggattcc agtgggattc 1320 

gttcttggct tcacttatga tatgggagct aagggaatat ggactgggat gattggtggt 13 BO 

actttaatgc aaacaataat cttagtgatt gtcactttac gaactgattg ggacaaagag 1440 

gttgagaaag cttcgagcag attggaccag tgggaagaga gccgtgagcc gcttttgaag 1500 

caataa 1506 

<210> 22 

<211> 1869 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 22 

atgttggaag ccattgaacg tgaatttgaa gctgctcatg ctggatttga acaactaaag 60 

actgatgatt ccgcccaagg attagatgat gaacaatctg caaagagaca aagcatgttg 12 0 

gacgagattg aacgtgattt tgaagctgct acaaaaggtc ttgagcaact aaaggctgat 18 0 

gatttaactg gaatcaacga tgaagaacac gctgcaaaga gacaaaagat gcttgaagag 240 

atcgaaagag agttCgaaga agctacaaaa ggtcttgaag aactaaggca ttctacctca 300 

agcacagatg atgaagcaca atctgcaaag agacagaata tgctagatga gatcgaacgg 360 

gagtttgaag ctgctacaag tggtcttaaa gagctaaaga ttaatgctca cactgtcaaa 42 0 

gatgatgttg atgataaaga acaagatgcc aaaagacaaa gtafcgctaga tgcaattgaa 48 0 

cgtgagtttg aagccgttac cgagagtttt aaacaacttg aagatatcgc cgataacaaa 540 

gctgaaggag acgacgaatc tgcaaagagg caaagtatgt tggatgagat tgaacgtgaa 60 0 

tttgaagctg ctacaaatag tcttaagcaa ctaaaccttg acgatttcag tgaaggagat 660 

gacagtgcag aatctgcaag gagaaatagt atgcttgaag ctatcgaacg cgagtttgaa 720 

gctgctacaa aaggtcttga agagctaaag gctaatgatt caaccggcga caaggatgat 78 0 

gatgaacacg ttgcaaggag aaaaattatg cttgaagcta ttgaacgcga gtttgaagcc 840 

gcgacaaaag gccttgaaga gttaaagaat gaatcagaac aagctgaaaa caagagaaac 900 

agtatgttgg aagcattcga acgcgaattt gaagctgcta caaatgcaaa ggctaatgga 960 

gaaaactctg caaagaatcc atcaaccata agtactacag tgcagaaatc ttctggcgga 1020 

Page 18 



029 18.10.2002 15:53 



tacaatgctg 
aaggataaag 
gcagaagaat 
cttgttgata 
tcatcagtta 
aagcaaacac 
ttcgatgcga 
tacatctctt 
agagtccaga 
agaaccgtag 
cacatcagaa 
gttgattcaa 
caggcttacg 
gaatttgcgg 
cttaattga 



gtttagaagg 
atggtcttca 
ccaaattaca 
ctcatagaaa 
cttctaccac 
taaggaagct 
ttatagcagc 
tgctagccaa 
ttgctcaaac 
actcggtttt 
tcgtagcgat 
agttcacctc 
aagagtatca 
tggagacgac 



047-E2P-PROV 
tcttctaaag cctgcagatg 
ggcagacact gattcttcga 
gggctcaggg acctctcggc 
agaaacgtcc tcaaaggtag 
aagcgaatca gcggctacat 
acgcggtcta agcgcacgtg 
cggtacacgt tacgaggtac 
atacaaaacc gtcattaaag 
ccgagccaaa ctgctaaaag 
cgcagcagca aagaccactg 
caagaaactg ttggcaaagc 
tttaacgacg agtctgtcag 
cgaggcggtg cataaggcaa 
aaagagagca gaacatattt 



.ST25 

gtgtatgtgg 
ttaacatagc 
tcaccacatc 
gctcagtcct 
cagagagcat 
atctcgtaaa 
tcagctcagc 
aaggactcga 
aaaccgcaat 
ctcaaagagg 
tagaagcaga 
agcttctcaa 
aggacgagca 
gggttgagtt 



ttgtttcaac 
ggagatactc 
attgaacaat 
tggctcatct 
agagagctta 
ccacccgaat 
ttctattggt 
ggcttctcag 
ggagaagcag 
agacgcgttg 
gaaagtggac 
ggaggcgtca 
agcggctgag 
tcttagttca 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1869 



<210> 23 

<211> 261 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 23 

atggagagtt cattaggttt catggcggtt ttcgccgtct caggaagcgt tgtgttctta 60 

gcgagtcaat ttcacaagcg tcttctctcc gattacatgg acaagttcga attcgaaatc 120 

cgagcgcaga aaaaaatggt gatgaagaag aaggtgagat tcgcggcgga tgtggtggag 18 0 

ccgtcgggga ataacaaaga gtatcgccgg agacattctt ccaaggctaa atcgaattcg 240 

aagatggcgg caactatttg a 261 

<210> 24 

<211> 1257 

<212> DNA 

<213> Arabidopsis thaliana ! 
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047-E2F-PROV.ST25 

<400> 24 

atgatcaagc tttgcttcat gacttctcat ggttattcaa Cccctggcct tggtcttcct 

caagacctct gcaacaccga aatcatcaag aatagccggt ctcatctggt gaatcccgga 120 

gcaagacaag agatcatacc tgcaagctcc ttciaatctga atacagaact cttggaacca 180 

tggaaaccgg tttcttcatt tagccaattc gtggagattg attcagccat gatgaaacct 240 

ctgctcatgg atgttcatga gacggcacca ga^tctctga Ctttgagctt tggaatcgct 3 00 

gataagtttg caagacaaga aaaggtgatg gagtttcttc tgtctcagtc agaggagttc 360 

aaggaaaaag gattcgatat gtcgctgtta aatgaattga tggagtttga gtctatgaaa 42 0 

tccagttctc agctacgacc gtatgatact tcctctgttc tttacttgaa tcaagaatta 480 

gggaaaccgg ttttggatct cgttagggat atgatggaga atccagagtt ctctgtgcga 540 

tcgaatggtc atgttctgtt ctcttcaagt agpaatcctg agttgaatga tctactttct 6 00 

attgcttccg agttcaattt gtcaaggaat tdaacaacaa aatggagaca gctctcaccg 660 

cttatcccac actttcagag gtttgaaagt gajcgtattta caccggctaa gctgaaagca 720 

gttacagtgc tagcaccttt gaagagtcct gajgaaaagca ggctcaagtc accaaggaaa 780 

cacaacacga agcgaaaagc taaagagagg gacctataca aaagaaatca tctccacgct 840 

tacgagagcc ttctctcttt aatgataggc aaftgatcatc gacacaaaca cacaacagta 900 

ctctctttac agaaatcatg tggagagctc tcjagagcttc tgactcagtt ctctatcact 960 

gctgctggaa ctggaatcgc tgtgctcttt tritgtcgtat gtagccttgc ttcaaggcgt 1020 

gtaccctttt gcgcaaataa gttcttcgac actgggcttg gtttgagttt ggtaatactg 1080 

tcatgggctg tgaatagact cagggaggfcg atjtgttcatg tcaataggaa agcgaacaag 1140 

ccatgttcaa gtttgaaaga tgacgaaatc allaaacagtg tggagagaag tatgaaggag 1200 

gtttactaca gagctgcaac ggtaatcgcg gt^gtttgcgc ttaggtttgc atgttga 1257 

<210> 25 

<211> 219 ; 
<212> DNA i 
<213> Arabidopsis thaliana 

<400> 25 I 

atggcaagca tatgcgaaga tccaggaaaa agctcatggc cagagctttt gggggcaaaa 6 0 

ggagaagatg caaaagaagt gatcgagaga gagaatccaa aaatgaaagc agttatcatt 12 0 

ttggatggaa cagttgttcc ggagatcttt ajtttgctctc gtgtttacgt ttgggtcaac 18 0 

gattgcggaa tcgttgttca aattcctatc atcggttaa 219 
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<210> 26 
<211> 576 
<212> DNA 

<213> Arabidopsis thaliana 



<400> 26 
atgagccggt 


• 

gcggcfcctct tgggcfccfcat gccccaaatg cfcfctgccatc tctctccttg 


60 


aagccacgca 


gtgtcaaatc tcctttctgt attacatctc acaccaaacc caacgacact 


120 


cttcttcata 


atgttaacaa gatgagagca aaggcctgtg atatacttgg agcaaagaag 


180 


acaatcttgg 


cagctcaact cggggcagtt cttgccacga ttgaccatcc agccttagca 


240 


ataacaggag 


ttaacaacca gcaggaattg agcagtgttg tgctcgatat cgggatcata 


300 


tccgtttggt 


acttcctagt aatgccacca atcatcatga actggctaag agtaagatgg 


360 


tacagaagga 


agttcttcga gatgtattta cagttcatgt tcgtcttcat gttcttcccc 


420 


gggctactgt 


tatgggcacc atttctcaac ttcaggaagt tcccaagaga tcctaatatg 


480 


aagaatcctt 


gggacaaacc aacagaccca gactctataa agaacgttta cctcaaatac 


540 


ccatatgcga 


cgccagaaga ttacgatctc gattaa 


576 



<210> 27 

<211> 639 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 27 
atggcaacgg 


tcacgattct 


ctcacccaaa tcgattccaa aggtcactga ctccaaattc 


60 


ggagctaggg 


tttctgatca 


gatcgtcaat gtcgtaaaat gcggcaaatc cggccggaga 


120 


ttgaagttag 


cgaagctggt 


ctcagcggct ggattgtcac agatcgaacc agacatcaac 


180 


gaagacccga 


ttggtcaatt 


cgagactaat agcattgaaa tggaagattt caagtatgga 


240 


tattacgatg 


gagctcatac 


ttactatgaa ggagaagttc aaaagggaac attttgggga 


300 


gcaattgctg 


atgacattgc 


tgctgtggat caaactaatg ggtttcaagg tttgatctct 


360 


tgtatgtttc 


ttcctgctat 


agctcttggg atgtattttg atgctccggg tgagtacttg 


420 


ttcataggtg 


cagcgttatt 


cacggtagtg ttctgtataa tagagatgga taaacctgac 


480 


cagccacaca 


acttcgagcc 


tcagatatac aaattggaga gaggagctcg tgacaagctc 


540 


attaatgact 


acaacacaat 


gagcatttgg gactttaatg acaaatatgg tgatgtatgg 


600 


gatttcacca 


ttgagaaaga 


tgatatcgcc acacgataa 
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<210> 28 

<211> 645 

<212> DNA 

<213> Arabidopsia thaliana 



<400> 28 
atggcaacga 

CCttCtcttG 

acagggttta 
ccattaaaga 
ggagattgtc 
ggaactataa 
cttgattaca 
aagggtgtgg 
atcaccaaat 
taccgacttc 
gataaggtag 



gaggagctgt 
gatcattatc 
aatatcaagt 
acagagagga 
ctctctgtat 
agtttgtcga 
aaacagtgat 
aggcatttag 
ttgaaccaat 
aagtcacagg 
agacatgtgg 



tgctgctgct 
tcgccatttc 
tagggcgata 
accaaagcca 
gcgtgaggtt 
cataagttca 
ggggcagatt 
gagattgtat 
agggaagtta 
gaggccatct 
tgaaagcaag 



gcatccacaa 



<210> 29 

<211> 477 

<212> DMA 

<213> Arabidopsia thaliana 



tatggaagca 
: tcaatcatag 
i gtactgatcc 
i aaatcaaaat 
t tggaaaggaa 
: ccccggaaga 
: agtctgatgg 
I ggcttggatg 
f tgtatgatgt 
ttcttgaagc 
tatga 



ccgaagaaac 
aatcatccca 
tgtcattaca 
gctttatgat 
tgaaaaacat 
taatcaaggg 
taacgttgtt 
ggtttacact 
atgggctaaa 
aagaaagaaa 



<400> 29 
atggctttct 

ccaatttctt 

gcagagaaag 

accaaaaccc 

gttcgtgtgg 

cctttctaca 

gtctttgaga 

tggctcccaa 



ctgcgactgt 
ctagaagact 
agaaacagag 
ctaaaaccct 
aaaaagagaa 
aaggacttga 
caggagagta 
cagatatgct 



gtctcagctt 
ccctcatcga 
cacacagggc 
ccccaagaaa 
gtacctcaac 
ttacatatac 
tgcacttgtt 
catcaagtgt 



tcttcfccttt 



caaccatctc 
: aattcacagt 
F gggaagcatc 
cgatgaagaa 
acttatcagt 
I gcgaggtctt 
gtatccccac 
tttacgagcg 



ctcttcatta 
caaagcagaa 
accagctgca 
gggccaaatc 
tggacatcct 
ggaccttcgt 
cgcaccagct 
aatgtag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
645 



60 
120 
180 
240 
300 
360 
420 
477 



Best Available Copy 



033 18-.1O.20O2 15:5 



<210> 30 

<211> 2115 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 30 
atggaaacaa 




Best Available Copy 



034 18.10.2002 15:56:0 



gagacacaga 
gaagaactcg 
aaaccgacgc 
gagtgtcaag 
acaagcagca 
gatgatacta 
tacgaaccag 
ttagggttct 
gccttgacta 



agaagttgtc 
aagggacttg 
agagaaacaa 
aaacgattac 
ccattaaatt 
acagagttgc 
tgaaggcgag 
tgaaaaaact 
tgtga 



047-E2F-PROV. 
ttctcttgaa gtagaatttg 
catcgagctt cagcttcagc 
aaacgggtgg gatatagcaa 
cagtttacgg aagcaactaa 
tctacacaaa agatcttctc 
tcaagatgat gatggtaacc 
aggtgagaag atggagatgg 
gttgttcagg aggaaaagag 



ST25 

attacagaaa 
tagaaagtgt 
cagcttctgt 
gagcgttatc 
tccgggaaaa 
gttacaacgc 
taccgagaaa 
tgagcagcaa 



gagctgttgt 
tgaaacaaag 
gaagttatca 
tacaacagaa 
tatagcagag 
tttgatcgtg 
gaagcaagga 
gaaatgtctt 



<210=> 31 

<211> 1680 

<212> DNA 

<213> Arabidopsis thaliana 



16B0 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2115 



<4O0> 31 




atggatttag 


ggagaaagcc 


cagcctgtga 


cacaccagga 


gataaccgat 


ccgggattga 


ctgcaagtaa 


ttggtctaac 


ataagagact 


tgattgaagg 


aaaacaactt 


taatcagaga 


gtgattgttg 


acacgtcaaa 


ggtcgtgcca 


ggcggatgca 


gcggttgaga 


atcatatgcc 


gctttagctg 


ctagcactat 


atgactatag 


acaacataat 


agtgtgactc 


ttggtgatga 


agaaaaggac 


ctccgacatt 


gttcatcaaa 


gactagatgt 


gagatccgtc 


aaattcgtgg 


ttggagaacc 


ttgaagagga 


ctgtctgacg 


atgaagatga 



acttgctaga 
tctggagctt 
cagatctttg 
atgtcgagtg 
aggaggatcc 
aattgcacgg 
tgagattgga 
agttccaaat 
tgagacaatc 
tgctcaacga 
caaaaatcct 
agaagcaagg 
cacttgtgct 
taccgttgat 
cgaagacgat 
gcctgcacca 
agattttctt 



ttcccttccg 

gdggtatcaa 

catcgtataa 

ggtcgagtag 

atcttggtca 

atgittagctg 

ggtgatggtg 

gtg.aatttac 

atcattgacg 

ggfcgfctcagc 

tctktgcaga 

aaaagaaaag 

gtagagatga 

gctatactag 

gttjcctcata 

t'tgctcaaca 

ctipattcggt 
[ Page 24 



gcgattgggt 
aggttggtga 
gcgctatacg 
tctctggaag 
ttggatctcc 
atgaacacag 
atgttcctca 
agcacgatgt 
agataggaac 
ttgttgcaac 
ttcttattgg 
tgcagaagac 
tatcgagaac 
ctgggaaatc 
agttagtgac 
gagatttcgt 
ctaataaggc 



gatctcagag 
tttttcggat 
taatcgcaaa 
tgcagaaatt 
tggagttggc 
gaaacgtgta 
ttctggaatt 
tatgattgag 
tgagcttgaa 
tgctcatggg 
tggaattgag 
aattcttgaa 
tgagtgtcgt 
cgctccactt 
tcccattcct 
aagtgaattg 
cagaagtaac 



60 

120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



Best Available Copy 



acatacacga 
gatctcctcc 
gteggagaag 
cgtcgtgttg 
cagatggtga 
gccatagaaa 
cccagtttag 
atcccgggag 
ctagagctgg 
cgccttcaga 
aaatcagcag 



gcccaagaag 
aagtagctga 
cagatgtcat 
ccaaattaca 
aggcagtccg 
aatcttctgt 
aagaactcga 
gtgaaccagt 
tggagagtta 
ttcttcctcg 
atggtagcat 



047-E2fj-PROV. 
ctcaccggtt catgtjgtata 
agttatgggt ctagacgacg 
tctagcctca agttatgaat 
caagctaccg atatltgtca 
aatgatcctt ggaagggaat 
tgatgatatc gagafccaaag 

: i ■ 

tgcccttgag gaagtccgtc 
ggagcttctt cctagacgat 
ccaactcgca gttgagaacc 
ccgatcaacc aaga^gacgt 
ggggactacg ggitaptcgtc 



<210> 32 

<211> 931 

<212> DNA 

<213> Axabidopsis thaliana 





035 1 


3.10. 










ccttgaagct 


1080 




gacagafcgat 


1140 


t-CJciclcLC BQQlSl 


ttcatcaatc 


1200 


t tSiclCjt Ccl3LC 


tactatggct 


1260 


cat t tggctc 


agcccctaaa 


1320 


at^cttgct cc 


tgagagcaaa 


1380 


t a.gc S-St t cqa. 


atatattgCa 


1440 




agfcfccggcag 


1500 


tcggcactcci 


ccttaatccg 


1560 


tgacatcttc 






ttcctttcct 


taaggattga 


1680 



<400> 32 
atggcggtgg 


cttctcttag 


tatttgcttc 


ttctctcctc 


gacccaaatt 


tgttgctatg 


tggattctta 


cagaaggaaa 


agcaactcag 


tgcattaatc 


ttgcaagtca 


ttatcaaact 


aggagtattg 


gacctgccat 


gtttgaggga 


accagaacaa 


tccgtgttcc 


aaatccacac 


tatatcatca 


tggagtttat 


agattttggg 


aggaagctag 


ctgagatgca 


taaagccggg 


gacaacacta 


ttggcagtac 


cccgcagatc 


tatggtgaga 


agagattggg 


ttaccagctt 


gctatttatc 


agaaaggtca 


tacactgata 


gtcatagaac 


cgtgcttgtt 


acatggtgat 


aacaacgaac 


ctgtcattct 


tgatcctgcc 


ggaatgtcgt 


ggtgcgcagg 


atttggagaa 


ccaaaacaag 


cgggatatga 


gaagaggagg 



gg4t' 



tctc ctcggc 
gctgcaatga 
at;ac.caaaga 
gatgctggtt 
gaggct;cttg 
aaagctjgggg 
:caiagag 
akaactitcga 
aata.ctitggt 
aag :tagcta 
cagaadatgg 
etc 

tgt :a<j:tatg 

tictttctaca 

gat]ctgtatt. 
Page 25 



cacatcttct 


tcttcgcaac 


60 


gtgaggatcc 


aattcgtgaa 


120 


ttggttctgt 


tggtggtgga 


180 


etttcttegt 


taaaactaac 


240 


gtcttgaggc 


tatgtatgaa 


300 


aattgecaac 


aggtggatct 


360 


gcaatcaggc 


tgaattagga 


420 


aaggttttgg 


ctttgaggtt 


480 


etteggattg 


gattgaattt 


540 


gggatcagta 


tggtgactct 


600 


cacctctctt 


tgagaatgtt 


660 


ggaatatege 


atacgacaag 


720 


ggcataacga 


ggcggatttt 


780 


atgcctattt 


caaggtaatg 


840 


tgetctatea 


ttacttgaac 


900 



Best Available Copy j 



036 18.10.2002 15:57: 



047 - E2;F- PROV . ST2 5 

cattataa.cc tgtttggctc gggctaccga tcatctgcga tgtcaatcat cgatgattat 960 
ctacggatgc tcaaagctta a 981 

<210> 33 '; 
<21X> 237 ; 
<212> DNA 

<213> Arabidopsia thaliana j 
<400> 33 

atgcttgata cgcttattgg agggattgtc ggagggattg ccggagcgat tattggaacg 60 
gtggatgggt tcgccagagg gatcggaata tgccccgata gttaccagag ctgcactcgt 120 
accgactgcg aggagcacaa aaagaagctc ccgaccaacc ttagccgtaa cggcggtgca 180 
gcagcagtga aggctaagga gaacggccgc cgtcjgccgcc agaaagacag ggagtag 237 

<210> 34 

<2ii> 921 ; : 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 34 
atggctgctg 


cttcactcca 


cacttcaatc tcaccacgta gcttccttcc 


tctctccaaa 


60 


ccatctctaa 


aacctcaccg 


ttcccaaatt ctactgagaa acaaacagag 


gaattgcgtt 


120 


tcgtgcgcat 


tgatccgtga 


cgaaatcgac ctg4ttccgg ttcagagccg 


agatcggacc 


180 


gaccatgagg 


aaggttcggt 


ggtagtgatg agc^ctgaga cggcggttga 


tggtaatgaa 


240 


tcggttgttg 


taggttttag 


tgctgcgacg agtjgaaggtc agctttcgtt 


agaagggttt 


300 


ccttcttctt 


cttcttcggg 


agctgattta ggagatgaaa agagaagaga 


gaacgaagaa 


360 


atggagaaga 


tgatcgatcg 


aaccattaac gctacgattg ttttagctgc 


tggttcttac 


420 


gctattacca 


aattgcttac 


catcgatcat gatj-tattggc atggatggac 


tctgtttgag 


480 


atactaagat 


atgctcctca 


acataactgg attgcttacg aagaagcgct 


aaagcaaaac 


540 


ccggttctag 


caaaaatggt 


cattagtgga gtlpgtctact ctgtaggaga 


ttggatagct 


600 


cagtgttacg 


aaggcaaacc 


gttgtttgaa at^gatagag caagaacatt 


gagatcagga 


660 


ctagtaggtt 


tcactctcca 


tggctcgtta tc^patttct attaccagtt 


ctgtgaagag 


720 


cttttcccgt 


ttcaagattg 


gtgggtggtt ccj:gtgaaag ttgcctttga 


tcaaacagtc 


780 


tggtcagcta 


tatggaacag 


tatttacttc acgcfttcttg gtfctcctgcg 


tttcgaatcg 


840 



'Page 26 



* j 



Best Available Copy fj 



037 18-: 10. 2002 15:5 



047-E2F-PROV.ST25 

cctatcagca tcttcaaaga actaaaagct acgttct;tgc ctatgctaac agttggaagc 900 
tttggccatt tgctcatttg a 921 

<210> 35 
<211> 537 
<212> DNA 

«;213> Arabidopais thaliana 
<40 0> 35 

atgcagtact acgaaaaccg tgagaaagac tactacgagg tggctcaagg ccaacgcaat 60 
ggttatggcc agagccagag ccacaaccac gagggatatg gccagagcca gagccgtggg 120 
ggatatggcc agatccataa ccgtgagggt tataaccaaa accgtgaggg atatagccaa 180 
agccagagtc gcccagtata tgggcttagc ccgactttga accaccgtag ccacggtggg 240 
tttcttgatg ggctcttcaa gggtcaaaat ggccaaaagg gtcagagtgg gctaggcacg 300 
tttctagggc aacacaagag ccaagaggct aaaaag'agtc aaggacatgg gaagctcttg 360 
gggcaacatg accagaagaa aactcatgag atiaaacagtg gtcttaatgg ccttggaatg 420 
ttcatfcaaca atggtgagaa gaaacatagg aggaaaagtg agcacaagaa gaagaacaag 480 
gatgggcatg gcagtggtaa tgagagtgga agcagcagcg gtagcgacag cgactga 537 

<210> 36 
<211> 609 
<212> DNA 

<213> Arabidopais thaliana 

<400> 36 ' . 

atgggttgtg ttcgctgcaa atcatcagat ccatggcaaa catctgccaa tgcctttgaa 60 

tccgtcgatg aatccggaat caacgaagcc t^ggttgaga tctccagccg cagatcattt 120 

gtcgccggcg aaggtagtcg gaagaagcta gkgaggaaga agagccaagt gttactggaa 180 

ggttacgttg agactgcttc ttcttcctcg gtgga^gatc aaaaggacga tctgacgaga 240 

tccaagagtt tgacggatga cgacctcgaa g^tcttagag gttgtttaga tctagggttt 3 00 

ggttttagct acgacgagat ccctgagctc tjgcaadactt tacccgcttt ggagctttgc 3 60 

tattcaatga gccagaagtt cttagacgat alagcaaaata aatcaccgga aacttcgtcg 420 

i -i 

gtggaagatt gtccgtcgcc tccactggtc Sccgqcactc cgattgccaa ttggaagatc 48 0 

tctagtcccg gtgataatcc ggatgatgtg jjaagctaggc tcaaatactg ggcacaagcc 540 

! Paige 27 



I- 

Best Available CopjJ' 



038 18.10.2002 15:58 



047-B2F^PROV.ST25 
gttgccttgc tgagagactt tgtgtttatg agajgctatca ctaactggtt atggacctcc 
acttgctga j ; 

<210> 37 ! !! 

<211> 1917 I 

<212> DNA | '; 

<213> Arabidopsis thaliana j ■ 



600 
609 



<400> 37 
atggctgttg 


atagcagaat 


ggatctgcta 


cttcaaaaga 


gtcaaaccat 


caccgataat 


cgtctgtctg 


ctcttgaaac 


cgccatgcgt 


aaagctcatg 


agaatattga 


taggactctt 


gatctcctcc 


gtcaggcaga 


gactaaagta 


tatctggatg 


caattgctca 


actcagaaag 


tttaagagta 


gtgatggagt 


tctcaaccac 


aagctggagg 


aagagtttaa 


gcagttgcta 


cgcctatttg 


atggccttcc 


caactcactg 


aaaccccacg 


gaggacatca 


caatgatgac 


ctcattccgt 


cacgggtgtt 


gccacttttg 


ggtcaccaac 


aacagttgct 


acaaatttat 


agcttaaaga 


aattgggagt 


tgaaaaactt 


gaagttttgg 


aggccaaaat 


tggaaattgg 


ctctttgctg 


gagaaagaca 


agtatgtgac 


gatcagtgtt 


ttgcagaagt 


tacagtgagc 


gctatagcca 


ggagcaagag 


atctccagaa 


ataatgcggg 


agcttcatac 


agagattgag 


attagagatt 


ctgcgacggg 


cttgacaaag 


ggtgattttg 


aagaagctgt 


tgagaaagat 


gtccacccac 


taacaagcta 


tgtcatcaat 


acattgaagc 


aacttttctt 


ggaatttgga 


tccgtaacga 


tgcggataat 


gcaggcgctt 


tacaaagatc 


ctgcattgac 


acacttgttc 



agcgaaagag 

gttg^ttcta 

c.cjtaGteaga 

aaggc'tgctg 

jggc 

atjtatitcgtt 

gcjaaatagtt 

gdttcttaca 

ac accatcct 

gc ggaaactg 

Cc tgacttgg 

a? ggiacacac 

agcajaagagg 

at .ccatttca 

cagatattcc 

adjtgfcctcaa 

aagtfcgtttg 

a jaa^tttca 

cggtitggcgc 

jtacaaaga 

tktgtiaagt 

atggagatg 

c aaiacaact 

ctgatgaaca 
?age 2 8 



ctgtgttgat 
tcctcggctc 
ttaggactca 
aagttatttt 
cacatgagga 
attttatgag 
tgcttgctaa 
gtaaagcggt 
cagacgggga 
ctgcttatac 
cacagcaaat 
gttcctttgt 
atgtccagag 
tgcgcattgc 
gaggcttcga 
tgctacttag 
tactcttaga 
aagggaaagc 
aaactgctca 
ctgctgttct 
ttttattcga 
actcaaattc 
tggacggaaa 
acattcatta 



gagagcatct 
cttcgatagt 
tgctataagg 
gtctcaattc 
cctggaaagt 
caacaaaagc 
agcacagtca 
ggagcctgat 
tggaggtgga 
acttccaatc 
ggttcaggct 
cttggaagaa 
gatgcagtgg 
tgttaaatta 
ttctctaagt 
ctttggggat 
catgtatgag 
atgcctcgaa 
ggaaacattt 
agatggaact 
ctaccaaaca 
gcagctagca 
atcgaaacag 
catggtcaga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 



Best Available Copy 



PfcOV. 

tctgtgcgca ggtcagaagc caaggatttg ttaggtglatg 
cgtatcgtgc agcaacatgc aaaccaatac aaa aijpyttg 
agctcatcgg cgcaaggttt gacctcatct ggcg jjaggaa 
agtggagttt caagaggatt attaaaagag agc[t ijcsjaga 
gagttgcatc agagacaatc gcaatggaca gttic^agaca 
agacttgctg ttgctgaagt attattgcct gclitai't^gat 
cctttggttg agagtgggaa gaatcctcag aa itacataa 
gaaagattgt tgggtgagtt gtttgaagga aa 



039 18.10.2a02 



j jtldtatga 

N : 



ST2 5 

attgggttca 
cctggacaaa 
gtttagaggg 
tgttcaatat 
cagagttaag 
cattcctcaa 
agtatacagc 
atgaaccacg 



aagacatagg 
gatactacaa 
aggaaacagc 
gcagtttgat 
agagtcacta 
acgctttggg 
tgaagatcfct 
ccggtaa 



<210> 38 

<211> 1581 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 38 

atggacccat ggtcatggat atgtgagctt cdagaagatc 

tcacacgcag tgtttcagct cgctggcgat ttgci^accgtt 

cggactttgg gttctgacca agaatctcac tc tpjtcacct 

tttaacctcc ttaagtcgtc gaccatttgg gl cfccdaaca 

aaaccgttcc tccctcttgt tctccagctt ci itpiaagaac 

acacacgacg gcgcgtgcac aaagtttgaa caatjttgaaa 

tgggtcatgg actctcactc acctgaatcc ttcticatcag 

acacgcctct tctggttgtg tgtgtttgac gfc'gcjcaagcg 

caacacttac taggtccaca cgtgaacgcg c 

acgtttctcg tctctctcgg tgtagacgcc g 

gccttatcca aatggatgat ctctaaagag 

ct-cagtagca gcctcatgcc acgtcattcg tltggggtttt 



ggtctttgga tcttgaaagg ttatttccca atci 



tctaacgagg ttcacaacaa gatcgtcaag t 



tlib^tgtc 



aggtttgta 
iggacttg 



•4 



ttpckttcg 



ctacgttacg ctttgtcgca tcaacaagct caaatactag 

aagttctatg agaactacat aaaagtaaac c c 1 3g[tgtag 

tcgaagctag ggtttcacaa aggaggagtt cgigtjggaga 

tccgaggaga ggtacttccc atcacgggta cgggtfctggc 

Page 29 



tgtcaa 



ctgagttcag 
cgatcaaact 
ttacagttgt 
catgtccctt 
taatcacccg 
tcaaaccaag 
tctttaatct 
aagtaggctc 
aacatgcacc 
ttgtacgagc 
ggaatcttgg 
cgtatgccac 
tgaacgtcac 
tagagcctaa 
tacagtttga 
acaacatacg 
atcagatagc 
tcgggccaga 



cgagtctgat 
tagagccgaa 
agcagagggt 
gtcgtcggag 
ttcccctacc 
tccagttagc 
aatcctcctc 
tttcttcttc 
tgtcttacgg 
tgcttcgtat 
tttgaaacag 
agaagctcat 
aaataatagc 
agaagctgtc 
atactccgtt 
catccacgtc 
ggattgttac 
actcgggtcc 



1500 
1560 
1620 
1680 
1740 
1800 
I860 
1917 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



Best Available Copy 



agccacgtat 
gtgactagag 
agagcaagaa 
ggaaacgctg 
accgttaagc 
atggtgtttg 
gaaggaagtg 
aagttgaaca 
ccgttgcttc 



cggggctaag 
tgctaaaggg 
tggcaacaaa 
ccgtttttga 



047-£ 2iE??}PROV. 

• ' 'i 

tctaggaagg tee ategaaga 
aaatttcgga aa^dgttaaag 
gaggaaggtt aa^cjattgga 
tgcggtgttg tadiga^agag 



gaagggatga 
tgttgaagtg 
ctttgtttta 
ctacttctta 



ccaagagggt tti 

gtatggagat gaigjtjigggt 

■ J ! !! 

gagactgggt ggfp^akattt 
tgagactaga tg 

g 



<210> 39 

<211> 921 

<212> DNA 

<213=> Arabidopsis thaliana 



fl > 



040 18.10.2002 



aagaatg 



ditagagt 



ST25 

acgaggagag 
tggctccgag 
gaatagagca 
agageggtea 
tgtttacgaa 
ggagagttgg 
ggctaactta 
ggtgtgatga 



agatatcgag 
agtcaaggca 
ggaaagcgaa 
agaagtgaca 
gagtgggggg 
gagagagatg 
ttggccaaac 
ggttgatttg 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1581 




Best Available Copy 



<210> 40 

<211> 999 

*212> DNA 

<213> Arabidopsia thaliana 



047-E2p;4PROV.ST25 



<400> 40 
atgattgcat 

tttagattcc 

tcttcttctt 

aacaagaaag 

gctaagaaat 

acaactctcg 

gcttttcttt 

cccggggact 

gccgtgggaa 

ttccctgatt 

ttaatcgggc 

attgacgaga 

aggttggctg 

attggccaat 

atcagcaacg 

ctcaaaaaca 

gttcttgaat 



tagctgcttc 
ggttacatcc 
ctcctactgc 
atagtaatgg 
ggagctccca 
gtatcaagaa 
tcacagtagt 
ggggattctt 
gcgtttcacc 
atcaagaacg 
ttccaatcct 
gactagctaa 
ctgttgcaat 
ctgcagatct 
agcagcagca 
acaagaccat 
gcattcaaac 



ttcgttgggg 
acgaaaccct 
ttcatctggc 
tgttaaggaa 
gccgtatctt 
tgcagagact 
cggatcaact 
tgtgccttac 
agggcttctt 
aattgctgca 
cgggtactcg 
actaatatac 
ggctggactt 
cttctctctt 
aaatctaaca 
ccatgaagct 
cattgagaca 



041 18.10.2002 16:0 



aapadaqcga 
ctjg afcagaag 
tttgatttga 
gc t cticgata 
t*c i cgccgta 
ct i gccatcc 
gc | ttc^tag 
tt i gttggga 
a j: getgcga 
c< ijt gaagcag 
1-j.igacatcg 
ao(< :ggcaagc 



<210> 41 

<211> 393 

<212> DNA ; 

<213> Arabidopsia thaliana j 

<400> 41 | 
aUggcgtcac caaagtcacc cacaagacca ) 

gattttcttc ctaccatggc cggaaaccta j< 

aacggcttcg agcttttgat ggacagagag ;i 

cgtaacgctg cggcggttct gggtttagga !c 



:£<fa'gattca 
jftgggctg 
Jtg'gctg 
:t : cctag 



ttgcttcgtt 
cagcggtttc 
gttctctcga 
aattgagtga 
cgacatcact 
ctagtgtcag 
ctgtacttgc 
gcatttcgtt 
tttccgggtt 
cccacttctt 
gtaaagaaca 
ttgactcaaa 
gtctgaagta 
taaacagaag 
ttctttactc 
caatgtccaa 



taaccgtcat 
accttcgtct 
atccgccatt 
agaaggttgg 
gcgggagctg 
gaacgatgcg 
cggccaactt 
ggtagtttta 
ttcgacgttc 
agtggcttac 
tgtcaatctc 
ggagctcgat 
tgacaaagta 
ccaacccaaa 
tgcttctctt 
aaatgcatct 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
72 0 
780 
840 
900 
960 
999 



tpaacaaa acccacaacc caatttccac 60 

cggtgaag gtctgatcgg agagctatgc 120 

aggjigtca tcacgttcga gagtctccga 180 

.tjjtgactg atgaagatgt ccggtgtatg 240 
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Best Available Cop 



047- 



18.10.2002 



attaaagaag gtgattttga ctgcgacggt gcgitt^aatc agatggagtt ttgtgtgttg 

1 11 ii ; • 

atgtttaggc ttagccctga tttgatggaa g^gtc^cggt gtctcgtcac ggaggtcatt 
gaggaggagt ttggcttcac gcgccggcat tgj 



c210> 42 

<211> 3267 

<212> DNA 

<213> Arabidopais thaliana 



<400> 42 
atgggtctgc 


ttaaaacttc 


atggcttctt 


tgtttcaggt 


ttcattactg 


ttatggttca 


cctactactt 


ctagatttac 


ttcagccaaa 


agaacttgtt 


caagctgcaa 


attccgttgc 


catcaaagaa 


aagtttctta 


ctcgaagttg 


gcaaatagga 


tgcafcggatt 


tggctgcaat 


cctacagcct 


ttgtgactgc 


atcaatgcca 


attactttta 


ctgagccatg 


tgttggtaga 


tgcgaccttc 


ttgtctatgg 


tgctggccaa 


caatatctta 




get tgtggga 


gtgttggtga 


tgaataagag 


tgtttgttct 


ttgggttcgc 


gtttctttgt 


ccattttgat 


catgtaccag 


agaagttact 


taagctaaac 


gataacaaca 


agttgaatgt 


ttacttgtat 


gaaafctctca 


gacgactaaa 


cacaaaccaa 


aacgggaatc 


gccgtttcgc 


gtttatggtc 


gtgacccttg 


actcgaattc 


aattagaagc 


ccactcactt 


ttctttatga 


taccgagaga 


atgaggacaa 


gaaagcacac 


catccctgtc 


tttaactcct 


catttgtatc 


aatctcaggt 


ggaagcatat 


acattgtata 


tgtaaaagee 


gaaaatgtta 


ctcaggatgt 


cgegggaaac 


aaacattatt 


ctgtgcctat 


gatatcttct 



300 
360 
3 93 




Best Available Copy 



ttggtgacgt 
ggcgcattcc 
actgcctgtc 
gattactatg 
gaaactaaga 
ttcatttcta 
gtattcggat 
aagccagaag 
aggatcatgt 
tctctgatac 
gtcttcccaa 
gcaaggagcc 
gttggtatcc 
tcggtcggga 
actttccact 
tggacatgga 
ttaaggggtc 
caagatgatc 
cagaaactct 
tgtttgggga 
gtcttgttga 
aagaaaaagg 
tcatgtctaa 
ttcatggfccg 
ttgtacaaac 
atgtttatca 
cccgtggctc 
tatagaaatt 
at tagagaaa 
gatccttcgt 
agctcttcta 
ttagaggcca 



ctttcgttgc 
caagaccatc 
acattcagtt 
aacttgtgag 
tcaaggaaca 
aaactcataa 
tgccactcac 
cagaacacgt 
tttggatagc 
tgaagttcaa 
gattcgagct 
ttatacaagg 
ttgtgctttg 
taacgtttgg 
ggtaccaaga 
aaacagagaa 
caccaaagta 
ggatcatcgc 
ttggaatcct 
ttattgctgg 
gcatcacttc 
tacagcttgt 
tgctcttggc 
tattgttctt 
aaacaaagcg 
ttggacttgc 
aactagaagc 
cttccggaag 
tggcaaagtc 
gtagcaaaag 
aggaatcatc 
tttttgcttc 



047-1 

gggactcctc ac 
tccttatctg a' 
ttttgcactc aqj< 
agggattcag t< 
gatcatggtg gcdacaagtc 
caacatgatt aJ^ctfcajaga 
cgcaatggag tajiagatMat 
tcttggccta ceacatdcaa 

6IJ -- i: 

tataattgga gdiagttjtgg 
gaaagcacac agjtgagaaga 
gtttcttctc ajt|tctcgcct 

:;i ; I 

ctattttaaa qdccaaggag 
cgtggtagct a'etcfcgfciti 
gaagttgtta 
actcatccga 
ctctgtctat <J;tj 
catgctcaca 

atcagatgat g^jaaacbjaag 
tagaatttac |^cacajt;ttc 
tgctttcctt 
ctttcagctg 
agagatcatc 
gaaagacttt 
gattggattc 
gttagaccaa biiii 
cgcgttaatc Ktacct 6aga 
acgaagcagc 
ccgaagctcg 
tagcttcaca 
cggttggagc 
tgcagattac 
aaagtaa 




18:10.2002 



B e s t Ava il a bl e C o j 



<210> 43 

<211> 816 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 43 
atgggtctac 


tgtcacttga 


agacaccata 


cacttcatgt 


tggttgacgg 


aatgtctaag 


tcattggatt 


tccaagtttc 


tggtgtcaaa 


agaaaagacc 


atctatcttt 


tgttctggag 


tgggacgtca 


aattcaactt 


caaaatcggc 


ttcgttttgg 


tggggcatca 


aaacgaaaaa 


tcacacacgg 


atttgaagga 


gaggtttctt 


ataagcgatg 


tccaaccaaa 


cttccccgtt 


gaacgcttta 


aactgataga 


gttttctccg 


cagttttcct 


ccttcgatgg 


tgaagagcat 


agatggaaac 


tagtaatgta 


cccaaaagga 


ttgtatttgt 


ttgcatccga 


ttacgtcacc 


tataaattga 


gagtgttgga 


ccaactcaat 


tatacactta 


attcactaat 


ttatactttt 



<210> 44 
<211> 414 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 44 

atggaagacg tgaaagggaa ggagattatt 
gatgaaatgg agagtgagga aaatgcgatc 
aagattcctt tgatatctaa ggaccatgaa 
ttaggcaagc aaaaaggaca gaagccgaaa 
cagccaaccc cgcaacagca accaagagca 
gaagacactg agattgataa caacgaagct 




044 18.10.2002 I6:02:2v 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
816 



t!gc;tc ctattgacaa 
=Lgcj4aaagt atggaggatt 
c cc tttt t.tgactcagc 
jgaet ttgg aagctctccg 
js ' jacge atigg cttattcttc 



caaggtttca 
gttgcctaag 
tgattgggct 
cccaaaactg 
aggcgaaact 
atcagctgtg 



120 
180 
240 
300 
350 



18 i'10. 20*02 




gatagtacca atttaaagga cgatggaggc gi 

<210> 45 

<211> 1023 

<212> DNA 

<213> Arabidopsis thaliana 

<400> 45 
atgatgtttt 

tttaagcctc 

agaatcaagc 

aatgctaact 

cccatcccta 

ggatatggag 

caagaactcg 

ggtgcttact 

ttaatggttc 

gcgttggagc 

tggttgttat 

aacaatgcgt 

cgccctggct 

atagccggat 

ggcgaaggat 

aatcgatata 

catcttctaa 

tga 

<210> 46 
<211> 981 
<212> DNA 

<213> ArabidopsiB thaliana 



<400> 46 

atgactaatg gcggtagagg ttccggcggc 



- Best Ava il ab l e Cop ; 



ggtcgtgatt tggaaattag acctggtggt at j1 .t*ggt tic 
gatcctgtcg gacctccacc accaccgatg at ig^jt tf a 
taccatgaga tcaatattag tcctcaagct t 
ggaccaacgg gtattcatca tcaagatcag a; 
tcgaaggcgt tcctcgatgt ttcgggagtg a. 
gacccgctta gccaagagaa acggtttttg g. 
gcgtctaaag cgatatcgga tattagcctt g 
gcttttgaga tggtaactaa aaaaggaggg a 
atcgaattgc tgatgaatga gttgattaag tlcg! 
aagttacaaa gaaagatgca ggtgaagaga 
ttgaaggtga aaaactccat ggctaatggg c. 
cttgcaccga ttcaagaaca taacaatgaa gLji 
ctcatggaca tgccgataca atacaaagag ajLgai&c 
aattcagggg aaggaccatt tgtgttagat tfcujcjt 
catcccgtga cgccattgag ctcgactact 
aattgggaat tctttgattg a 

<210> 47 

<211> 570 

<212> DNA 

<213> Arabidopsia thaliana 



<400> 



47 



atggcgaaat ctccggtgga agtgaatttg 
gcagagtatg gtcaagtcat tgaagcctct 
gctcaactag atctctctag aggaacccca ••|Jgckcy 
cccttagggt ttttcaagat cacacatcac 
ggaggtgatg tttggtacat gggagtggct 
gatggaagga gcgtagatac agtaaaatca 
gtggaagaga ttcgcgtctt caggttctcg 
acatggcatg ctggaccctt gtttagtggc 
ctcagcaaca caaatgtggt ggatcacacg 
agcttcggat ttgacacatt gtcttcctag 




"Best Available Copy i 1 003 18:10.2002 16:0 



047-E2F-PROV.ST25 



<210> 48 

<211> 549 

<212> DNA 

<213> Arabidopsis tlxaliana 



<400> 48 
atggcgtcgt 


cgctgcaaag 


ctcggggatg 


ttgacgaaag 


agcaaatggt 


ttatctcttt 


60 


gatcgattcg 


attacttgac 


ttcacaatct 


gatgtgaaga 


aacgaatctc 


cgacgctgtg 


120 


gatgacaaac 


aggaagctgt 


agcggtaaca 


actgctattc 


aagaggagat 


attcttggag 


iao 


atggggattg 


acccgggatt 


tggtattggc 


tgcttgggaa agctgaactc 


tgcatacgaa 


240 


aacgataaag 


agttgatgat 


tggtttctac 


aagtttctcg 


caaaggagga 


gatggcatgt 


300 


gaagaagctg 


agcttggaca 


agatggattt 


gaacagaaaa tgaaagcact 


acaacaatta 


360 


caagaacagc 


aactagagat 


gcttaagtat 


atgcgtaaat 


Cctctctgga 


tgatcaatct 


420 


gctatccttc 


aaaagcttca 


gaagcaatta 


gaaaatgcgg 


gttttgagcc 


ggaggcgtct 


480 


cttttgtcag 


gagaggaaat 


ggaggaagct 


ggaagaagaa 


gagtttcacc 


tgtttttgga 


540 


agcagatag 












549 



<210> 49 

<211> 327 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 49 

atggctatca tcgcaagcac gttcggcacg gggctaagtt acgccgggga gcttccattc 60 

aagccagtca ccgggggaga ggtgggacga aagcagcaga gaatggtggt ggtgagagca 120 

gaaggcggtg gaggtatcaa tccggagatc agaaagaacg aagataaggt tgttgactcc 180 

gtcgttgtca ccgagctttc caagaacata actccctatt gcaggtgttg gaggtcgggg 240 

acgtttccat tgtgtgatgg gagtcatgtg aagcacaaca aagctaatgg agataacgtt 3 00 

ggccctcttc ttctcaagaa acagtag 327 

<210> 50 
<211> 558 
<212> DNA 
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047-E2F-PROV. ST25 

<213> Arabidopsis thaliana 



<400> 50 
atgggtttaa 


ttcctcaacc 


acaagaatcg atccaagaat 


ctcattacta 


cacacataaa 


60 


ctcttcctca 


ctgcaaacta 


cgtcctcctc ggtgcatcgt 


caagctgcat 


cttcctcact 


120 


ctctctctcc 


gtctaatccc 


ttcactctgc ggtttctccc 


tcatcctcct 


tcacgccacc 


180 


acgatcgcag 


ccgccgtctc aggctgtgca gccgcatctt 


atggtaagaa ccggtggtac 


240 


gcagctcaca 


tgatcgcaac 


tgtccttacc gccattttcc 


aaggctcagt 


ctctgttctc 


300 


atctttacca 


acacttcgaa 


tttcctcgag agccttaact 


cttacgtccg 


tgagaaagaa 


360 


gcgtctatga 


tcttgaaact 


agctggtggg ctctgtgttg 


taatcttttg 


ccttgagtgg 


420 


atcgttcttg 


ttctcgcctt 


tttcttgaag tactacgctt 


atgtcgatgg 


tgataacaat 


480 


ggagttgcta 


tgaaaaggac 


tggtaaggtt cagagtgaag agactctcaa aaattcccca 


540 


tgggcgttcc 


aagtttga 








558 



<210> 51 

<211> 546 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 51 

atggctcgtc gcgatgttct cctccctttc ctcctccttc tcgccaccgt ctccgccgta 60 

gctttcgccg aagatgatcc agactgtgta tacacattct acctcagaac cggatcgatc 120 

tggaaagccg gaaccgattc gatcatcagc gcaagaatct acgataagga cggtgactac 180 

atcggaatca aaaaccttca agcttgggct ggattaatgg gacctgatta caattacttc 240 

gagaggggta atctcgacat tttcagtgga agagcaccgt gtttacctag tccgatctgt 3 00 

gccttaaacc taacctccga tggctccggc gatcaccatg gttggtacgt taattacgtt 360 

gagatcacga cggctggtgt tcacgcacag tgctcgacgc aggattttga gattgagcaa 420 

tggctcgcta ctgatacttc tccttatgag ctcaccgcGg tacggaacaa ttgtccggtc 480 

aagcttaggg atagtgttag tcgggtcggg tctgagattc ggaaaaagct ttcttgggtc 540 

gtttaa 54 6 

<210> 52 ' 
<211> 1110 
<212> DNA 
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005 18vl0.2002 16:1 



047-E2F-PROV.ST25 



<213> Arabidopsis thaliana 



<400> 52 
Btg'ttgcygfccj 


ctggatt tea 


gttgacgaga 


ggcagacacg gcgacgatcc 


tttctacact 


60 






caatcagcgc 


atcgatcagc teegtagage 


teagagegae 


120 




t ticca tc a tc 


agctcct tct 


ccgcataaac aacaactcga 


gccgtccgat 


180 






teggttttta 


gagteggtea caccatccgt 


accggctcag 


240 


tttttat cca. 






agagcagatg atgattataa 


taaacttgtg 


300 


cctta.tt.tfcQ 


tgcttggtga 


tatatgggac 


teatttgeag agtggagtgc ttacggcacc 


360 


ggtgtgcctc 


ttgtticgaa 


taaoaacaag 


gatcgtgtta tccaatacta 


tgtcccttct 




ttQt cagcca 


ttcaaafceta 


tget cat tct 


catgecttgg attcatctct 


taaatcaagg 




cgtcctggtg 


atagtagega 


cagtgatttt 


egggattcaa gtagcgatgt tagcagegat 




cLgt^at t ccg 


agegggttte 


t gc t agag t a 


gactgtatct cattgaggga 


tcaacatcag 




9aagactctt 


ccagtgatga 


tggcgaaccfc 


ttaggctqtc aaggtcgttt 


gatgtttgag 




tatcttgaaa 


gagaccttcc 


atacatccgt 


gaaccttttg ctgataaggt 


cttggacctc 




gcagctcagt 


ttcccgagct 


aatgacgctg 


agaagctgtg acttacttcg 


gtcaagctgg 


780 


ttttctgttg 


catggtaccc 


aatttacaga 


atacccacag gaccgacact 


gaaggacctg 


840 


gatgcttgtt 


tettgaegta 


tcattcccta 


cacacatctt ttggaggtga 


aggcagtgaa 


900 


caatcaatga 


gccctacgca 


accaagggag 


agegagaaga tgtcattgee 


tgtgtttggg 


960 


cttgcttcat 


acaagttcag 


aggttcatta 


tggacaccca ttgggggttc 


ggagcaccag 


1020 


ctcgtgaact 


ctctgttcca 


agccgctgac 


aaatggctgc attcttgtca 


tgtcagccac 


1080 


cctgatttcc 


tcttcttctg 


ccgtcgttga 






1110 



<210> 53 
<211> 362 
<212> PRT 

<213> Arabidopsis thaliana ; 

i 

<400> 53 | 

Met Pro Leu Thr Lye Leu Val Pro Asp Ala phe Gly Val Val Hir lie 
l 5 10 | 15 



Cys Leu Val Ala Leu Leu Val Leu Leu Gly Leu Leu Cys lie Ala Tyr 



Page 
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047-E2F-PROV.ST25 
Ser Phe Tyr Phe Gin Ser His Val Arg Lys Gin Gly Tyr He Gin Leu 



Gly Tyr Phe Ser Gly Pro Trp He He Arg He Thr Phe He Leu Phe 
50 55 60 

Ala He Trp Trp Ala Val Gly Glu He Phe Arg Leu Ser Leu Leu Arg 
65 70 75 80 

Arg His Arg Arg Leu Leu Ser Gly Leu Asp Leu Arg Trp Gin Glu Ash 



Val Cys Lys Trp Tyr He Val Ser Asn Leu Gly Phe Ala Glu Pro Cys 
100 105 110 

Leu Phe Leu Thr Leu Met Phe Leu Leu Arg Ala Pro Leu Lys Met Glu 
115 120 125 

Ser Gly Ala Leu Ser Gly Lys Trp Asn Arg Asp Thr Ala Gly Tyr He 
130 135 140 

He Leu Tyr Cys Leu Pro Met Leu Ala Leu Gin Leu Ala Val Val Leu 
145 150 155 160 

Ser Glu Ser Arg Leu Asn Gly Gly Ser Gly Ser Tyr Val Lys Leu Pro 
165 170 175 

His Asp Phe Thr Arg Thr Tyr Ser Arg Val He He Asp His Asp Glu 
180 185 190 

Val Ala Leu Cys Thr Tyr Pro Leu Leu Ser Thr He Leu Leu Gly Val 
195 200 205 

Phe Ala Ala val Leu Thr Ala Tyr Leu Phe Trp Leu Gly Arg Gin He 
210 215 220 

Leu Lys Leu Val He Asn Lys Arg Leu Gin Lys Arg Val Tyr Thr Leu 
225 23Q 235 240 

He Phe Ser Val Ser Ser Phe Leu Pro Leu Arg He Val Met Leu Cys 
245 250 " 255 

Leu Ser Val Leu Thr Ala Ala Asp Lys He He Phe Glu Ala Leu Ser 
260 265 270 

Phe Leu Ala Phe Leu Ser Leu Phe Cys Phe Cys Val Val Ser He Cys 
275 280 285 
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047 -E2F- PROV . ST2 5 
Leu Leu Val Tyr Phe Pro Val Ser Asp Ser Met Ala Leu Arg Gly Leu 
290 295 300 

Arg Asp Thr Asp Asp Glu Asp Thr Ala Val Thr Glu Glu Arg Ser Gly 
305 " 310 315 320 

Ala Leu Leu Leu Ala Pro Asn Ser Ser Gin Thr Asp Glu Gly Leu Ser 
325 330 335 

Leu Arg Gly Arg Arg Asp Ser Gly Ser Ser Thr Gin Glu Arg Tyr Val 
340 345 350 

Glu Leu Ser Leu Phe Leu Glu Ala Glu Asn 
355 360 

<210> 54 

<211> 72 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 54 

Met Glu Leu Pro Ser Pro Tyr Ser Ser Arg Lys Glu Glu Ser Thr Val 



Pro Pro Lys Arg Gly Arg Val Lys lie Met lie Phe Arg Asp Leu Val 



Arg Ser Glu Thr Ser Met Ala Pro Thr Pro Arg Arg Gly Arg lie Lys 
35 40 45 

Lys Met lie Ala Gly Asp Leu Val Gly Ser Gly Lys Gin Asn Asn Tyr 



Asp Gly Asp Gly Lys Arg Gly Gly 
65 70 



<210> 55 

<211> 263 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 55 
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008 18.10.2002 16:11:33 



047-E2F-PROV. ST25 
Met Arg Met Ser Cys A B n Gly Cya Arg Val Leu Arg Lys Gly Cys Ser 
1 5 10 15 

Glu Asp Cys Ser He Arg Pro Cys Leu Ala Trp He Lys Ser Pro Glu 
20 25 30 

Ala Gin Ala Asn Ala Thr Val Phe Leu Ala Lys Phe Tyr Gly Arg Ala 
35 40 45 

Gly Leu Met Asn Leu He Asn Ala Gly Pro Asn His Leu Arg Pro Gly 
50 55 60 

lie Phe Arg Ser Leu Leu His Glu Ala CyB Gly Arg He Val Asn Pro 



He Tyr Gly Ser Val Gly Leu Leu Trp Ser Gly Asn Trp Gin Leu Cys 
85 90 95 

Gin Asp Ala Val Glu Ala Val Met Lys Gly Glu Pro Val Lys Glu He 
100 105 110 

Ala Thr Asp Ala Ala Thr He Gly Gin Gly Pro Pro Leu Lys He Tyr 
115 120 125 

Asp He Arg His He Ser Lys Asp Asp Asn Ser Ala Ala Ala Ala Thr 
130 135 140 

Gly Ser Thr Asp Leu LyB Leu Ala Lys Thr Arg Arg Ala Lys Arg Val 
145 150 155 160 

Ser Thr Val Ala He Gin Ala Glu Ser Glu Gly Lys Ser Asp Glu Ala 
165 170 175 

Ser His Asp Ser ser Leu Ser His Gin Ser Glu He Val Ala Ala His 
180 185 190 

Glu Gly Glu Ser Lys Glu Ser Glu Ser Asn Val Ser Glu Val Leu Ala 
195 200 205 

Phe Ser Pro Pro Ala Val Lys Gly Ser Gly Glu He Lys Leu Asp Leu 
210 215 220 

Thr Leu Arg Leu Glu Pro Val Ser Arg Ala Tyr His Val Val Pro Val 
225 230 235 240 

Lys Lys Arg Arg He Gly Val Phe Gly Thr Cys Gin Lys Glu Ser Thr 
245 250 255 
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009 18.10.2002 16: 



047-E2F-PROV. ST25 

Cys Lya Thr Glu' Leu Met Leu 
260 



<210> 56 
<211> 156 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 56 

Met Gly Ala Cys Ala Ser Arg Glu Ser Leu Arg Ser Asp Ser Ala Lys 
15 10 15 

Leu He Leu Leu Asp Gly Thr Leu Gin Glu Phe Ser Ser Pro Val Lys 
20 25 30 

Val Trp Gin lie Leu Gin Lys Asn Pro Thr Ser Phe Val Cys Asn Ser 
35 40 45 

Asp Glu Met Abp Phe Asp Asp Ala Val Ser Ala Val Ala Gly Asn Glu 
50 55 60 

Glu Leu Arg Ser Gly Gin Leu Tyr Phe Val Leu Pro Leu Thr Trp Leu 



Asn His Pro Leu Arg Ala Glu Glu Met Ala Ala Leu Ala Val Lys Ala 
85 90 95 

Ser Ser Ala Leu Thr Lys Ser Gly Gly Val Gly Trp Val Ser Gly Asp 
100 105 110 

Asp Asp Val Thr Thr Ser Glu Lys Thr Tyr Gin LyB Lys Asn lie Ala 
115 120 125 

Gly Val Lys Thr Asn Gly Gly Gly Gly Arg Gly Cys Gly Lys Gly Lys 
130 135 140 

Arg Arg Phe Thr Ala Asn Leu Ser Thr He Ala Glu 
145 150 155 



<210> 57 

<211> 207 

<212> PRT 

<213> Arabidopsis thaliana 



010 18.10.2002 16:12 



047-E2F-PROV.ST2S 



<400> 57 

Met Leu Ala Val Hia Arg Pro Ser Ser Ala Val Ser Asp Gly Asp Ser 



Val Gin lie Pro Met Met lie Ala Ser Phe Gin Lys Arg Phe Pro Ser 



Leu Ser Arg Asp Ser Thr Ala Ala Arg Phe His Thr His Glu Val Gly 
35 40 45 

Pro Asn Gin Cys Cys Ser Ala Val lie Gin Glu lie Ser Ala Pro lie 



Ser Thr Val Trp Ser Val Val Arg Arg Phe Asp Asn Pro Gin Ala Tyr 
65 70 75 80 

Lys His Phe Leu Lys Ser Cys Ser Val lie Gly Gly Asp Gly Asp Asn 



Val Gly Ser Leu Arg Gin Val His Val Val Ser Gly Leu Pro Ala Ala 
100 105 110 

Ser Ser Thr Glu Arg Leu Asp lie Leu Asp Asp Glu Arg His Val lie 

115 120 125 

Ser Phe Ser Val Val Gly Gly Asp H1b Arg Leu Ser Asn Tyr Arg Ser 
130 135 140 

Val Thr Thr Leu His Pro Ser Pro lie Ser Gly Thr Val Val Val Glu 
145 150 155 160 

Ser Tyr Val Val Asp Val Pro Pro Gly Asn Thr Lys Glu Glu Thr Cys 
165 170 175 

Asp Phe Val Asp Val lie Val Arg Cys Asn Leu Gin Ser Leu Ala Lys 
180 185 190 

He Ala Glu Asn Thr Ala Ala Glu Ser Lys Lys Lys Met Ser Leu 
195 200 205 

<210> 58 

<211> 190 

<212> PRT 

<213> Arabidopsia thaliana 



Page 44 
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<400> 58 

Met Ser Glu Gly Ser Glu Asp Thr Lys Thr Lys Leu Asp Ser Ala Gly 



Glu Leu Ser Asp Val Asp Asn Glu Asn CyB Ser Ser Ser Gly Ser Gly 
20 25 30 

Gly Gly Ser Ser Ser Gly Asp Thr Lys Arg Thr Cys Val Asp Cys Gly 



Thr He Arg Thr Pro Leu Trp Arg Gly Gly Pro Ala Gly Pro Lys Ser 
50 55 60 

Leu Cys Asn Ala Cys Gly He Lys Ser Arg Lys Lys Arg Gin Ala Ala 
65 70 75 80 

Leu Gly Met Arg Ser Glu Glu Lys Lys Lys Asn Arg Lys Ser Aan Cys 



Asn Asn Asp Leu Asn Leu Asp His Arg Asn Ala Lys Lys Tyr Lys He 
100 105 no 

Asn He Val Asp Asp Gly Lys He Asp He Asp Asp Asp Pro Lys He 
115 120 125 

Cys Asn Asn Lys Arg Ser Ser Ser Ser Ser Ser Asn Lys Gly Val Ser 
130 135 140 

Lys Phe Leu Asp Leu Gly Phe Lys Val Pro Val Met Lys Arg Ser Ala 
145 150 155 160 

Val Glu Lys Lys Arg Leu Trp Arg Lys Leu Gly Glu Glu Glu Arg Ala 
165 170 175 

Ala Val Leu Leu Met Ala Leu Ser Cys Ser Ser Val Tyr Ala 
180 185 190 

<210> 59 
<211> 526 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 59 
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Met Ala Val Tyr Pro Asn Val Asn Gly Asp Lys Lya His Trp Trp Phe 
1 5 10 15 



Thr His Arg Lys Leu Val Asp Lys Tyr lie Lys Asp Ala Thr Thr Leu 



Met Ala Ser Glu Glu Ala Asn Asp Val Ala Ser Ala Leu His Leu Leu 



Asp Ala Ala Leu Ser lie Ser Pro Arg Leu Glu Thr Ala Leu Glu Leu 



Lys Ala Arg Ser Leu Leu Phe Leu Arg Arg Phe Lys Asp Val Ala Asp 
65 70 75 SO 



Met Leu Gin Asp Tyr lie Pro Ser Leu Lys l4u Asp Asp Glu Gly Ser 
85 90 j 



Ala Ser Ser Gin Gly Ser Ser Ser Ser Asp G]jy lie Asn Leu Leu Ser 
100 105 • 110 



Asp Ala Ser Ser Pro Gly Ser Phe Lys Cys Pile Ser Val Ser Asp Leu 



Lys Lys Lys Val Met Ala Gly lie Cys Lys Lyjs Cys Asp Lys Glu Gly 



Gin Trp Arg Tyr Val Val Leu Gly Gin Ala Cyjs Cys His Leu Gly Leu 



Met Glu Asp Ala Met Val Leu Leu Gin Thr Gl!y Lys Arg Leu Ala Ser 



Ala Glu Phe Arg Arg Arg Ser He Cys Trp Sex Asp Asp Ser Phe Leu 



Leu Leu Ser Glu Ser Ser Ser Ala Ser Ser Prf 
195 200 



p Pro Pro Glu Ser Glu 
205 



Asn Phe Thr His Leu Leu Ala His He Lys^eu Leu Leu Arg Arg Arg 
210 215 



Ala Ala Ala He Ala Ala Leu Asp Ala Gly >Leu Phe Ser Glu Ser He 
225 230 23(5 240 



Arg His Phe Ser Lys He Val Asp Gly Arg Arg Pro Ala Pro Gin Gly 
245 250 : 255 
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Phe Leu Ala Glu Cya Tyr Met His Arg 
260 265 
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Ala- Ala Ala Tyr Arg Ser Ala 
270 



Gly Arg lie Ala Glu Ala lie Ala Asp Cya: Asn Lye Thr Leu Ala Leu 
275 280 j | 285 

f : 

Glu Pro Ser Cys lie Gin Ala Leu Glu [Thr; Arg Ala Ala Leu Leu Glu 



Thr Val Arg Cys Phe Pro Asp Ser Leu [His; Asp Leu Glu His Leu Lys 



Leu Leu Tyr Asn Thr lie Leu Arg Asp j Arg Lys Leu Pro Gly Pro Val 



Trp Lys Arg His Asn Val Lys Tyr Arg Glu lie Pro Gly Lys Leu Cya 



345 



val Leu Thr Thr Lys Thr Gin Lys Leu 
355 360 



Glu Thr Gly Asn Val Asp Tyr Tyr Gly 
370 375 



Cys Thr Arg Ser Glu Leu Asp Arg Ala 
385 390 



Tyr Lys Pro Aap Arg Ala Ser Ser Phe 
405 



Asp Gin Asn Asp Val Asp Ser Val Arg 
420 425 



Leu Leu Leu Tyr Arg Leu lie Gin Lys 
435 440 



lie lie Ala Glu Glu Gin Arg Lys Asn 
450 455 



lie Glu Glu Arg Lys Pro Val Glu Lys 
465 470 



Gly Asn Ala Glu Thr Lys Pro val Asn 
485 



Phe Cys Arg Asp Leu Ala Ala Val Gly 
500 505 



Lys Gin Lys lie Ala Asn Gly 
365 



Leu lie Gly Val Arg Arg Gly 
380 



His Leu Leu Leu Cya Leu Arg 
: 395 400 



lie Glu Arg Cys Glu Phe Thr 
410 415 



Asp Arg Ala Lys Met Ser Ser 
430 



Gly Tyr Thr Ala Val Thr Ala 

• 445 



Ala lie Ala His Ala Gin Lys 
460 



Ser Gly Ser lie Lys Arg Thr 
' j 475 480 



Ser Asn Ala Tyr Gin Gly Val 



ABri Leu Leu Thr Arg Ala Gly 

! 510 
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Phe Asn His Pro lie Pro Val Lys Tyr 
515 520 



<210> 60 

<211> 387 

<212> PRT 

<213> Arabidopais thaliana 

<400> 60 
Met lie Ser Leu Arg Leu Phe Glu Ser 
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Glu Ala Leu Thr Cys 
525 



Phe Ser Gin Ala Lys Glu Ala 



Val Lys Val Leu Lys Lys Arg Leu Glyj Set Lys Asn Ser Lys Val Gin 

. 30 

VajL Arg Glu Lys He Leu Thr 
45 

Gly Gly Arg Gly Gly Arg Tyr 
60 

Leu Arg Ser Ala Gly lie Glu 
75 80 



He Leu Ala Leu Tyr Pro Glu Leu Asn 
35 40 

Leu Leu Asp Thr Trp Gin Glu Ala Phe 
50 55 

Pro Gin Tyr Tyr Asn Ala Tyr Asn Asp 
65 70 

Phe Pro Pro Arg Thr Glu Ser Ser Leu 
85 



Sejr : Phe Phe Thr Pro Pro Gin 
9Q 95 



Thr Gin Pro Asp Glu Asp Ala Ala He G2 
100 105 



Asp Ala Ser Ser Leu Ser Leu Glu Glu 11. 
115 120 



Val Asp Val Leu Met Asp Met Leu Gly Ala His Asp Pro Gly Asn Pro 
nn | ■■ 140 

Glu Ser Leu Lys Glu Glu Val He VajL Aspj ieu Val Glu Gin Cys Arg 



Thr Tyr Gin Arg Arg Val Met Thr Lep V^l; : Asn Thr Thr Thr Asp Glu 



n Ala Ser Leu Gin Gly Asp 
110 



e. Gin Ser Ala Glu Gly Ser 
125 



Glu Leu Leu Cys Gin Gly Leu Ala LeL A 
180 185 



sri Asp Asn Leu Gin His Val 
190 



Best Available Copy TT 



047-B2P-;PROy.ST25 
Leu Gin Arg His Asp Asp lie Ala Asn jval' Gly Ser Val Pro Ser Asn 
195 200 ;! 

Gly Arg Asn Thr Arg Ala Pro Pro Pro :|vaU Girl He Val Asp He Asn 

210 215 ;' .: ! : i 220 

His Asp Asp Glu Asp Asp Glu Ser Asp;!Asp| Glu Phe Ala Arg Leu Ala 
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His Arg Ser Ser Thr Pro Thr Arg Arg-; Pro 
245 ;.'250 



tel His Gly Ser Asp Ser 
255 



Gly Met Val Asp He Leu Ser Gly Aspi; Val Tyr Lya Pro Gin Gly Asn 
260 265- :■;[.': 270 

I iii! 

Ser Ser Ser Gin Gly Val Lys Lys Proj; Prp jpro Pro Pro Pro His Thr 



Ser Ser Ser Ser Ser Ser Pro Val Phe'| Asip lAsp Ala Ser Pro Gin Gin 



Ser Lys Ser Ser Glu Val He Arg Ash! Leu 
305 310 " | ''; 



His Asn Gin Arg Gin Gin Phe Phe Glu His 

325 !j 33b 



Pro Pro Pro Pro Ser Arg 
315 320 



His His Ser Ser Ser Gly 
: 335 



Ser Asp Ser Ser Tyr Glu Gly Gin Thill Arg 
340 34S i 



Ser Glu Pro Gin Lys Glu Glu Lys Pre? Qlju 
355 360 ;! : 



Leu Val Glu Phe Ala Lys Thr Arg Ser Ser 
370 375 ;! 



<210> 61 

<211> 650 

<212> PRT 

<;213> Arabidopsis thaliana 

<400> 61 



Asn Leu Ser Leu Thr Ser 

! ! 350 



Asp Leu Leu Phe Lys Asp 

! : 365 



L^b Ala ABn Asn Asn Asn 

: .. 380 



• if I 
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Ser Ser Asn Gin Ser Pro Ser Arg GlnjiSer; P] 
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i 1? 



Met Glu Gly Gly Ser Val Asn Glu Ser '.His' Sear Asn Ala Asp Gin Met 

i " 5 jjio-: ; is 

s ; j 

Phe Asp Thr Thr lie Glu Glu Leu Cysibys'Asn Leu Cys Glu Leu Gin 
~- 1 30 

Gly Ser Tyr Gly ABp 
45 

Glu Ser Lys He Asp Ser Asp Leu GlnijHis! Leu Ala Leu Gly Glu Met 

so 55 |j ;! ! : 60 

Arg Asp He Asp He Leu Glu Asp GlujjGiy Aisjp Glu Asp Glu Val Ala 



Lys Pro Glu Glu Phe Asp Val Lys Ser' |l Ash! S^ir Ser Asn Leu Asp Leu 

85 190. : 

Glu Val Met Pro Arg Asp Met Glu Lys'; Gin! Th^r Gly Lys Lys Asn Val 



Thr Lys Ser Asn Val Gly Val Gly Gly 'j Met: Airto Lys Lys Lys Val Gly 



Gly Thr Lys Leu Gin Asn Gly Asn GlujlGlu &vp Ser Ser Glu Asn Val 



Glu Leu Ala Arg Phe Leu Leu Asn GlniiAlai A^g Asn Leu Val Ser Ser 

145 150 ji • ! ,:dffc 



Gly Asp Ser Thr His Lys Ala Leu Glu!; Leu T> 
165 I; 17€i ' 



Leu Phe Glu Ala Ser Ala Glu Asn Glyj| Lys; Pmo Cys Leu Glu Trp He 



Met Cys Leu His Val Thr Ala Ala Val!: Hiss CVa Lys Leu Lys Glu Tyr 



20 0 i| 



Asn Glu Ala He Pro Val Leu Gin Argjj Selxj \*il Glu He Pro Val Val 



IT; 1 



Glu Glu Gly Glu Glu His Ala Leu Ala Lys ijhje Ala Gly Leu Met Gin 



Leu Gly Asp Thr Tyr Ala Met Val Gly Glfri Leu Glu Ser Ser lie Ser 



i 



r His Arg Ala Ala Lys 
175 
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Cya Tyr Thr Glu Gly Leu Asn lie Gin iLys Lys Val Leu Gly Glu Asn 

260 265.1. ! : - 270 

Asp Pro Arg Val Gly Glu Thr Cya Arg ! Tyr Leu Ala Glu Ala Leu Val 
275 280 I 285 

Gin Ala Leu Arg Phe Asp Glu Ala Glri' Gift Val Cys Glu Thr Ala Leu 

290 295 -y '■ ; ; 300 

j. ; J-- 

Ser lie His Arg Glu Ser Gly Leu Pro : Gly Ser lie Ala Glu Ala Ala 
305 310 ■ • 1 315 320 

Abp Arg Arg Leu Met Gly Leu lie Cysj Glu Thr Lys Gly Asp Hia Glu 

325 !33i0 ,'{■ 335 

Asn Ala Leu Glu His Leu Val Leu Ala; Ser Met Ala Met Ala Ala Asn 
340 345j '■■ ; . 350 

i : : j; 

Gly Gin Glu Ser Glu Val Ala Phe Val Asp Thr Ser lie Gly Asp Ser 

355 360 j." j 365 

Tyr Leu Ser Leu Ser Arg Phe Asp Glii Ala lie Cys Ala Tyr Gin Lys 

370 375 J: ! j". 380 

' i I " 

Ser Leu Thr Ala Leu Lys Thr Ala LyB Gly Glu Asn His Pro Ala Val 
385 390 j. 395 400 

! ! '•' 

Gly Ser Val Tyr lie Arg Leu Ala Asp! Leu Tyr Asn Arg Thr Gly Lys 

405 •; ' 410 I . 415 

Val Arg Glu Ala Lys Ser Tyr Cys Glu. Asn Ala Leu Arg He Tyr Glu 

420 42i$ ! j, 430 

Ser Hia Asn Leu Glu He Ser Pro Glu ; Glu lie Ala Ser Gly Leu Thr 



Asp lie Ser Val lie Cys Glu Ser Met Asn Glu Val Glu Gin Ala lie 

450 455 .]■ .j , |: 460 

! '■! ! = ' 

Thr Leu Leu Gin Lya Ala Leu Lys Tie- Tyr Ala Asp Ser Pro Gly Gin 

' j !47 5 * 480 

1 I 1 

Lys He Met He Ala Gly He Glu Ala; Gin Met Gly Val Leu Tyr Tyr 

485 j. 4-^0 i : 495 



Met Met Gly Lys Tyr Met Glu Ser Tyr : A 
500 505 



age, -51 



047-E2F^PROV.ST25 
Ser Lys Leu Arg Ala Thr Gly Lys Lya!;<3ln Ser Thr Phe Phe Gly He 
515 520 ; 525 

! 

Ala Leu Asn Gin Met Gly Leu Ala Cys- He Gin Leu Asp Ala lie Glu 

con ej-ae • 540 



Glu Ala Val Glu Leu Phe Glu Glu Aid : Lys Cys He Leu Glu Gin Glu 
545 550 I: 5^5 560 

Cys Gly Pro Tyr His Pro Glu Thr Leii: Gly Leu Tyr Ser Asn Leu Ala 
565 i 570 ! 575 

Gly Ala Tyr Asp Ala He Gly Arg Leu Asp sjsp Ala He Lys Leu Leu 



Gly His Val Val Gly Val Arg Glu Glu. Lys. lieu Gly Thr Ala Asn Pro 



Val Thr Glu Asp Glu Lys Arg Arg Leiji':Ala Gin Leu Leu Lys Glu Ala 



Gly Asn Val Thr Gly Arg Lys Ala Lys Ser Leu Lys Thr Leu He Asp 



<210s. 62 

<211> 374 

<212> PRT 

<213> Arabidopsis thaliana 



<4oo> 62 

Met Gly Leu Glu Val Gly Ser Leu Cys' Phe Lye Leu Lys Asp Gly Gly 
1 5 10 

Leu Thr Ser Arg Thr Asn Ser Phe Lysi Arg Asp Asp Thr Asn Arg His 

20 25j;j 

Gin Asn Ser Pro Lys Ser Thr Met Giu Arg |ser Leu Ser Phe Asn Ser 



Trp Glu Val Pro Lys Glu Thr Lys Tljjr! Asp 



;).: Pa,ge 52 



Ser Asp Phe Glu Val Leu 



- Besravailable Ccspy—^fjfp— 



04 7 - hi F - PROV . ST25 
Glu Thr Lys Lys Ser Thr Pro Asn Thr; Leu Asn Gly Arg Asn Cya Glu 
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Arg lie Gin lie Lys Lys Pro Thr Val! Thr "P: 
85 \.$0 



o Pro Glu Pro Phe Val 



Phe Phe Ser Pro Arg Pro Val Thr Glu? Leu Asp Ala Ala Ala Thr Thr 

100 lo^Vi 

Leu Gin Lya Val Tyr Lys Ser Tyr ArgljThr 'Arg Arg Asn Leu Ala Asp 



Cys Ala Val Val Val Glu Glu Leu Trpj jTrp Arg Thr Leu Glu Gly Ala 



Ala Leu Asp Leu Ser Ser Val Ser Phej. ; Phe Gly Glu Glu Lys His Glu 



Thr Ala Val Ser Lys Trp Ala Arg Al|L : iArg Lys Arg Ala Ala Lys Val 



Gly Lys Gly Leu Ser Lys Asp Glu Lys: Ala Gin Lys Leu Ala Leu Gin 



His Trp Leu Glu Ala Val Ser Pro His": Asn 
195 200 \.\ 



Ser Tyr Gin Arg Gin Val Pro Tyr Leui Thr 
210 215 'T'i 



..eu Asn He Phe Val Thr 
205 



Tyr Thr Leu Met He His Leu Leu Lys.: Leu bin He Asp Pro Arg His 
225 230 E35 240 



Arg Tyr Gly His Asn Leu His Phe Tyr" Tyr 
245 250 



Lys Ser Thr Gin Pro Phe Phe Tyr Tijpi Leu 
260 2Q5j 



Asp val Asn Leu Glu Lys His Pro Arg! Ser 
275 280 ;P 



He Arg Tyr Leu Gly Pro Met Glu Arg Glu 

290 295 ;ii 



Glu Asp Gly Arg Leu Met Tyr Lys Glii Gly 
305 310 M 



ksp Val Trp ser Ala Ser 
255 



^sp He Gly Asp Gly Lyg 
270 



Val Leu Gin Lys Gin Cys 
285 



Ala Tyr Glu Val He Val 
300 



Best Available Cofl 



0 4 7 - E!3 F j EjROV . ST2 5 
Thr Glu Glu Ala Lya Ser lie Phe Val : ietji :Ser Thr Thr Arg Asn Leu 
325 !-330 j ' 
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Tyr Val Gly lie Lys Lys Lys Gly Leu' 
340 345! \ 



Ser Gly Gly Ala Thr Thr Ala Ala Gly.iArg 
355 3 SO 



He Leu Glu Val Leu Glu 
370 



<210> 63 !•. 

<211> 324 ;':'! 

<212> PRT jv 

<213> Arabidopsis thaliana ■■'■{ 

!?l 

i ■: 

<400> 63 

Met Glu Cys Arg ser Leu Asp Leu Thrijlfe 



.n His Ser Ser Phe Leu 
350 



Leu Val Ala Arg Asp Gly 
365 



Lya Asp Val Gin Leu He Gly Lys Gl&Asp 

20 2 5 |;;| 

He Asn Gly Asp Ala Arg Thr Lys Glrf 
35 40 j? 

Cys Gly Thr Lys Pro Lys Trp Lys Htjs 



Hip 



Asp Ala Ala Ala Arg Asp Asn Arg Le'ri 
65 70 j: 

Ala Asp Arg Pro He Ala Gly Asp Lyjaj 



Pro Val Lys Glu Leu Leu Asp Gin Asn 
100 ids 



Val Thr Tyr Ala Val Arg Leu Pro Asii 
115 120 



Lys Phe Ser Phe Lys Phe Gly Glu Lj 
130 135 



LVi 



le Ser Ala Glu Asp Leu 
15 

-eu Tyr Ala Val Val Ser 
30 

Thr Lya Val Asp Lys Asp 
45 

Aet Lys Leu Thr Val Asp 
60 

[jeu Val Phe Glu He Val 
75 80 

ifal Gly Glu Val Ser Val 



* ply Asp Glu Glu Lya Thr 
110 



Lys Ala Lys Gly Ser Leu 
125 



f 



Thr Tyr Gly Ser Ser Ser 
140 



Best Available Copy 



Qly Pro His Ala Pro Val Pro Ser Ala! 
145 150 



Qln Pro Val Thr Ala Tyr Pro Pro Gly 
165 



047-E2F-PR(DV.ST25 



Pro Ala Pro Pro Ala Gly Pro Ser Sen 
180 185| 



Asp Asp Lys His Asp Gly Val Tyr Gly 
195 200 i 



Pro Ala Gly Thr Gly Gly Tyr Pro Pre 
210 215 



Gly Gly Tyr Pro Gly Tyr Pro Pro Gin 
225 230 
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Met Asp His Lys Thr Met Asp 
• 1$S 160 

! 

His^Lf Ala Pro Ser Ala Tyr 
175 



j31y Ty!r Pro Pro Gin Gly His 
190 



[Tyr; ] 



o Gin Gin Ala Gly Tyr 
205 



Pro' Gly Ala Tyr Pro Gin Gin 
220 



Tyr Pro Pro Gin Gly Pro Tyr Gly Tyj 
245 



Gin Gly Pro Tyr Gly Tyr Pro Gin Gl 
260 26 



Lys Pro Lys Lys His Gly Lys Ala Glyf'Ala 
275 280 



Gly Leu Gly Ala Gly Leu Leu Gly Gl- 
290 295 



Ser Asp He Ala Asp Met Gly Asp Me 
305 310 



Gly Phe Asp Phe 

<:210> 64 

<211> 539 

<212> PRT 

<:213> Arabidopsis thaliana 



Met Ser Lys Asp Lys Val Ser Ser Ps s : Thjr 



SGlh dl 

i ■ * : 
f ' ; j 

pPro Gl: 
j.2S0 I 



n Gly Gly Tyr Pro Gly 
240 



n Gin Gly Tyr Pro Pro 
255 



a His Gly Lys Pro Gin 
270 



;.Leu Lfeu Val Gly Glu Ala Val 
300 



Gly A.3p Met Gly Asp Met Gly 
320 



Ala Asp Leu He Pro Gin 



Best Available Cc 



047 

Leu Ala Ala Thr Leu Val Ala Ala Leu 
20 

Thr Leu Pro Pro Ser Pro Pro Pro Arg 



35 



40 



Pro Ser Ser Ala Thr Met Ala Ser Ser 
50 55 



Asp His Arg Ala Ser Ser His Arg Asn 



Ser Lya Arg Arg Arg Leu Val Asp G1U 
85 



Ser Asn Pro Ala Tyr Gin Val Leu Seif 
100 



lie Gly Ser lie Arg Glu Leu Leu Ser 
115 120 



Ser Ser Gin Pro Pro Ser Val Ser Il£ 
130 135 



Leu Val Leu Ser Asp Ser Lys Asp Al 
145 150 



022 18.10.2002 



IJ2F-PRGV.ST25 
bly :Al!a Gin Cys Tyr Arg Leu 



lie Leu Thr Pro Gin Val Pro 

■ • 45 

Phe. Asn Pro Thr Arg lie Leu 

; 60 

Arg A^g Gly Ala Phe Pro Ala 



Pro Ser Ala Pro Pro Ser Pro Leu Al 
165 



Ala Ser Pro Val Ala Asp Val Pro Mete;: Pro Asp Pro Leu He Ser Pro 



Thr Ala Glu Thr Ala Glu Gly Ala Ser Val 



Tyr Ala Ala Arg Ala Ala Ala His Ar 
210 215 



Si Gin 



Glu Leu Asp Arg Thr Leu Arg Arg Pijtt; Leu 
225 230 



Arg Phe Leu Ser Ala Ala Ala Ala G] 
245 



Arg Asp Phe He Phe Gin Lys Thr Pro 
260 26 5j ! 



75 



80 



Pro He Asp Tyr Pro Asp Leu 



90 



95 



Thr Pro Leu Phe Ala Ser Gly 
; 110 



Ser Ser Pro Pro Pro Thr Thr 

125 



Pro Pro Pro Ser Ala Pro Pro 
140 



Glu Pro Ala Gly Leu Thr Asn 
160 



-Pro Lys Asn He Thr Pro Val 
;i7b j 175 



Pro Asp Ala Ala Val Ser 



Val Phe Ala Glu Arg Asp 
220 



Val Pro Pro His Thr Lys 
235 240 



Tyr Lys His He Ala Lys 
255 



Leu Asp Pro Glu Val Leu 
270 



Best Available Copy 



Thr Ala Thr Lys Tyr Phe Leu Glu His 
275 280 



Val Ala Val Glu Gin Phe Val Pro Glu 
290 295 



Asn Leu Pro Glu Met Glu Tyr Arg Glu 
305 310 
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Val Arg Gly Lys Met Tyr Glu Phe Sei Proi Ala Leu He Asn His Met 



Phe Ser He Asp Asp Ser Ala Leu Asp^ Pro Glu Ala Pro Val Thr Leu 

I 350 

j 

ser Thr Ala Ser Arg Asp Asp Leu Ala Leu Met Met Thr Gly Gly Thr 

' ! 

Thr Arg Arg Trp Leu Arg Leu Gin Pro -Ala Asp His Leu Asp Thr Met 



Lys Met Leu His Lys Val Cys Cys Gl 
385 390 



Thr Ser Thr Leu Arg Val Asp Arg Le 
405 



His Gly Lys Ser Phe Asn Leu Gly Ly 
420 



Ser Leu Ala Arg Leu Gly Pro Leu Ser 
435 " 440 



Asn Leu lie Tyr Gin Leu Leu Thr PMe 
450 455 



Pro Arg Asp Thr Leu Ser Asp Glu Prp | Gly 
465 470 
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y Met Ala Gin Thr Val 
285 



Val Val Arg Glu Phe Tyr Ala 
300 



Cys : Gly Leu Asp Leu Val Tyr 
'315 * 320 



rp Phe Pro Thr Thr Asn 
95 400 



l ;Arg Leu He Asp Met Gly Thr 
;4f0 ' 415 



Pro Pro Thr Gin Pro Thr Gin Ala Pi 
485 



O' Pro 
I 4?b 



Leu Leu Glu Asp He Asn Asp Leu Lcu| GJu 

500 



Arg Arg Leu Thr Gly Lys Leu Phe S£rj dyte 
515 520 



Leu yal Val Thr His Thr Met 

I i- 430 



11! 



lis Arg Leu Ala Tyr Pro 
445 



\rg Asp Val Arg Ser Arg 
460 



yal Phe Val Asn Asp Pro 
475 490 



He Gly Lys Arg He Arg 
510 



Phe Met Trp Cys Phe Ala 
525 



Best Available Cjj>p|y !> 
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047- : fi2F-:PR9V. ST25 
Tyr Cys Val Leu Ala Leu Cys Phe Leu! qivi' pie 
530 535 :j | 



<210> 65 

<211> 632 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 65 

Met Ala Asp Glu Ser Gin Tyr Ser Ser Asp 1 



Lys Tyr Glu Glu Pro Thr Ala Pro Pro |Prb Ser Thr Arg Arg Pro Thr 



Gly Phe Ser Ser Gly Pro He Pro Se : r !Ala Ser Val Asp Pro Thr Ala 

35 40 .j i » : 45 

Pro Thr Gly Leu Pro Pro Ser Ser Tylr jAsii !!er Val Pro Pro Pro Met 



Asp Glu He Gin He Ala Lys Gin Lys' |A]i:a (pin Glu He Ala Ala Arg 



024 18.10.2002 16:19:2< 



hr Tyr Ser Asn Lys Arg 



Leu Leu Asn Ser Ala Asp Ala Lys Ar^ 'pij-6 
85 ;; 



Ser Tyr Asp Tyr Gly Asp Asn Lys Glyipifie 
100 10!5: ['. 



Gly Lys Gin Met Ser Gly Thr Val Pro > Ser 

115 120 ;i j ■ e " 

) { 

Gly Ser Phe Gin Gly Thr Thr Lys Lys j He 
130 135 



Val Gly Val He He Gly Lys Gly Gly! Glu 
145 ISO ', 



Leu Gin Ser Gly Ala Lys He Gin Val 
165 



Pro Asn Cys Ala Thr Arg Thr Val A^p 
180 185 



. Vrg Val Asp Aan Gly Ala 



5er Ser Tyr Pro Ser Glu 
110 



Ser He Pro Val Ser Tyr 
125 



He Pro Asn Met Arg 
140 



Thr He Lys Tyr Leu Gin 
155 160 



Arg Asp Met Asp Ala Asp 
175 



Thr Gly Thr Pro Asp Gin 
190 



Best Available Copy 



-PROV.ST25 

He Ser Lys Ala Glu Gin Leu He Thr^sdjVal Leu Gin Glu Ala Glu 



Ala Gly Asn Thr Ala Gly Ser Gly Gly Gl'j 
210 215 



Gly Gin Ala Gly Ala Asp Gin Phe Val Me'. 
225 230 



Val Gly Leu He lie Gly Lye Gly Gly i&l 1 



245 



Ala Lys Thr Gly Ala Arg He Gin Val 
260 265 



Gly Asp Pro Thr Pro Glu Arg Thr Leu 
275 280 



Gin He Glu His Ala Lys Gin Leu Val 
290 295 



Asn Arg Met Arg Asn Ser Ala Met Gly 
305 310 



Gly Tyr Gin Ala Arg Pro Pro Ser Ser 
325 



Pro Ala Gin Pro Gly Tyr Gly Gly Tyr 
340 345 



Gly Pro Pro Gin Tyr Gly Gin Ser Pro 
355 360 



Thr Ser Ala Gly Tyr Tyr Asp Gin Ser 
370 375 



Ser Ala Gin Gly Glu Tyr Asp Tyr Tyr 
385 390 



Pro Ser Ser Gly Gly Ser Ser Ala Pro 
405 



Asn Tyr Tyr Gin His Ala Ser Gly Tyr 
420 425 



Gin Gin Asp Gly Tyr Gly Ala Tyr Asn 
435 440 



25 3 



4 
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Gly Gly Arg Arg Met Gly 
220 



Lys He Pro Asn Asn Lys 
! 235 240 



.3 Pro Leu His Leu Pro Pro 
270 

lid He Asp Gly He Thr Glu 
285 



Aari Glu He He Ser Gly Glu 
300 



Gly Tyr Pro Gin Gin Gly 
315 320 



l!»p Ala Pro Pro Gly Gly Pro 



Met Gin Pro Gly Ala Tyr Pro 
350 



Gly Ser Tyr Pro Gin Gin 
365 



Ser Val Pro Pro Ser Gin Gin 
i . 380 



y Gin Gin Gin Ser Gin Gin 
395 400 



3 Thr Asp Thr Thr Gly Tyr 
4hp I 415 

Gly Gin Ala Gly Gin Gly Tyr 

' 1 430 



;Ser Gin Gin Ser Gly Tyr 
445 



SAge 59 



-B oot Ava il ab le Cop; 



047- 

Gly Gin Ala Ala Gly Tyr Asp Gin Gin 
450 455 



Asn Pro Ser Gin Glu Glu Asp Ala Ser 
465 470 



Ala Gin Ser Gly Gin Ala Gly Tyr Gly 
485 



Ala Gin Gly Ser Thr Gly Gin Ala Gly 
500 505 



Gin Ala Gly Tyr Ser Ser Gin Pro Al< 
515 520 



Gly Ala Pro Pro Pro Ala Ser Lys Pr< 
530 535 



Gin Ser Pro Gly Ala Pro Gly Ser ' 
545 550 



026 18.10.2002 16:20:30 



,Wv..ST25 
31 f \G%y Tyr Gly Ser Thr Thr 



Ala Ala Pro Pro Ser Ser 
475 480 



Gin Pro Ala Ala Ser Gly Tyr Gly Glijj 'pma Pro Ala Tyr Gly Tyr Gly 



Thr Gly Gin Gin Pro Pro 
' 495 



G^.y Ala Pro Pro Thr Ser 
510 



,'aj Ala Tyr Asn Ser Gly Tyr 
! 525 



P:p; Thr Tyr Gly Gin Ser Gin 
' ]! j 540 

,,!; ! 

(Sly- Ser Gin Ser Gly Tyr Ala 
' ' 555 560 



Gin Ala Pro Gin Gly Tyr Gly Ser 

580 * 58S j 



Ala Gly Gly Gly Tyr Ser Ser Asp Gl- 
595 600 tl 



Gly Gly Gly Gly Thr Pro Ala Ser Gl 
610 615 



Pro Pro Lys Ala Ser Pro Lys Ser 
625 630 



<210> 66 
<211> 704 
<212> PRT 

<213> Arabidopsis thaliana 
<400=» 66 

Met Ala Trp Ser Ser Glu Thr Pro i 



joiy <^ly Tyr Thr Gin - Pro Ala 
590 



er Ala Gly Ala Thr Ala Gly 

\ 605 



£er Ala Ala Pro Pro Ala Gly 
• 620 



Pyr 



Cys Gly Trp Asn Glu Arg 
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His Val Lys Asn Thr Lys Glu Lys Met GfLu 
20 25 ;. 

Arg Lys Asp Gly He Ala Asp Leu Ala vjal 
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35 



40 



Ser Lya Arg Met Ser Phe Arg Tyr Ala Leu: LVs Lys Asn Arg Ser Val 



50 



55 



Leu Lys Lys Leu Asn Ser Lys Aep Asp Val| Ala Leu Trp Leu Asp Ser 

; ! 75 80 



He Val Ser Gly Glu He Pro His Val Ala| Asp Val Pro Ala Thr Val 



Met Thr Glu Lys Asp Ala Gly Gly Phe Asin ^ et Ser Thr Phe Met Asn 



Arg Lys Phe Gin Glu Pro He Gin Gin die Lys Thr Phe Ser Trp Met 
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val His Tyr Tyr Leu Glu 



e Gly Arg Leu Lys Asn 



Gly Phe Ser Trp Thr Cys Arg Lys Arg 
130 135 



Leu Arg Asn Gly Val Arg lie Ser Val 
145 150 



Ala Glu Gin His Lys Arg Leu Val Ala 

165 



ACg Lys His Tyr Gin Ser Tyr 
140 



Asia Asp Phe Val Tyr Val Leu 

- 55 160 



Asp Ser Lys Gly Lys Lys Met Val Val 
180 185 



Glu Glu Val Gly Ser Val Leu Ser Asp 
195 200 



Val Arg Trp Phe His Lys Thr 
190 



j 

A8]£> 



\sp Asn Asp Arg Glu He 
205 



Phe Phe Ser Leu Asn Arg Gin Asp lie 
210 215 



Spt lie Glu Cys lie Asp Tyr 
220 



Leu Ala Thr Val Leu Ser Pro Gin His 
225 230 



Tyir 



Glu Lys Phe Leu Lys Val 
235 240 



Pro Met His Val Gin Thr Val Ala Phe ' 
245 



: Cys Gin Lys Leu Tyr Gly 
255 



Asp Asp Gly Leu Lys Pro Tyr Asp lie"' 
260 265 



• Gin Leu Glu Gly Tyr Trp 
270 
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Arg Gin Glu Met Leu Arg Tyr Leu Asn Vai 



Glu Gly Ala Gin Ala Pro Gly Thr Asp Pro 
290 295 



Val Gly Cya Val Gly He Arg Ser Arg Ityj 
305 310 



ERd)V.ST25 
S<£r He Leu Lys Ser Phe 
285 



Val Gly Thr Leu Asn Val Ser Tyr Ala :G^.y!, 
325 



V 



Lys Ser Ser Pro Asp Ser Val Leu Ala V^lj Thr Asp Ala Ser He Phe 
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.y Leu Lys Ala Pro Leu 
300 



Arg Arg Arg Pro Ser Pro 
3b.5 320 



Abp Met Lys Gly Asp Cys 
335 



Lys Gly Asp Glu Asp Gly Ser Ser His Hi 
355 360 

He Glu Val Leu Ser Glu Asp Ser Gly I'l'e 
370 375 



Ala Leu Val Leu Lys Lys His Lys Asp 1 L} 
385 390 



Asp He Gin Asp Ala Asp Asp Glu Ser ijy 
405 ''43:Q 



Leu Thr Ser Arg Val Ala Ala Gly Asp Ms 
420 425' : 



Lya Gly Arg Lys val Val Arg Pro Met-L'e 
435 440 



Asp Val Cys Val He Gly Val Gly Met'.'.B 
450 455 



Asp Gly Trp Trp Glu Gly He Val ValijjjiLfc 
465 470 



Phe Glu Val Tyr Leu Pro Gly Glu Lys! 
485 



Asn Asp Leu Arg Gin Ser Arg Glu Tr£ 
500 50£: 



He Arg Ser Arg Ser Asp He Val Ser 
515 520 



:lj 



le Lys Lys Gly Ser Leu 
365 



Arg Gly Cys Trp Phe Lys 
380 



val Lys Val Gin Tyr Gin 
400 



.ys Leu Glu Glu Trp lie 
415 



[jys Pro Ser Lys Glu Asn 
445 



Val Asp Val Trp Trp Cys 
460 



Glu Val Ser Glu Glu Lys 
475 480 



Met Ser Ala Phe His Arg 
495 



Asp Asp Glu Trp Leu Asn 
510 



Val Leu Ser Leu Thr Lys 
525 
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Lys Lys Glu Met Glu Val Lys His Asp teljiJ 
530 535 



Val Cys Asn Gly Arg Met Ser Pro Lys 4 TM 
545 550 



Ser Leu Pro Val Ala Thr Thr Lys LyslS'em 
565 •;;5'Tj| 

Pro Asp Leu Leu Lys Asp Val Leu Valllm 
580 5851; 



Lys Ser Ser Arg Lys Arg Asn. Arg ValpVa 
595 600 



Pro Ser Leu Asn Asp Gly Phe Ser Ser 
610 615 



Asn Cys Lys Phe Met Glu Asp Thr Phe: gW: 
625 630 1 



Leu Thr Gly Thr Tyr Tyr Pro Asp Gly: 

645 :ji 



Gly Leu Ala Arg Asn Gly lie Gin Il ! e.: 
675 680 



Thr Val Gly His ser Ala Leu lie Gln ji 
690 695 



<210> 67 

<211> 468 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 67 

Met Gly Thr Gly Asn Ser Lys Glu ABnjll 



ST25 

Ser Ser Asp Val Gly 
540 



Ala Lys Arg Thr lie 
560 



Pro Lys Arg Pro lie 
575 



Asp Leu Lys Trp Lys 
590 



Cys Cys Pro His Asp 
605 



Arg Ser Leu Asp Cys Glu 
■ 620 



Ser Asp Gly Gin His 
640 



:,e{i Leu Asn Ala lie Leu 
655 



?he Leu Gly Trp lie lie 
670 



a Lys Phe Trp Met Gin 
700 



Ser Thr Ser Ala Ser Ser Ala Ser P: 



: : g Gin Ser Ser Phe Arg 



•idi' aferjSar Ser Ser Trp Ala Ser 
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Gin Gin Ser Tyr Pro Gin Tyr Gly Ala oiijiJT Ser 



Pro Pro Ser Tyr Ala Gin Pro Pro Glu • 



Leu Tyr Ser Thr Gin Pro Tyr Ser Ala P.j 
65 " 70 



Ser Gin Ser Tyr Gly Ser Asp Asn Lys 



Ser Lys lie Ser Asp Asp Tyr Ser Ser i\i 

100 105 ;;j 



Leu Ala Arg Ala Gly Leu Glu Ser Ser Al 
115 120 



Phe Thr Lys Ser Asn Glu Trp Thr Gly fa. 
130 135 



Ser Leu His Phe lie Gly Ser Ser Pro'!? 

145 150 ;! 



Thr lie lie Gly Arg Thr Leu Ala Ala 
165 



Pro Cys Tyr Gly Phe Gly Asp Ala Ser : 

180 185 :•' 



Ser Arg Tyr Lys Glu lie Val Pro Gin: 
210 215 .'i 



Ser Phe Ala Pro lie lie Asp Met Ala. 
225 230 •: 



Gly Gly Gin Tyr His Val Leu Val I lei, 
245 



Arg Ser Val Asp Thr Glu Asn Gly Glrij j 
2 60 26 Sj'i 



Thr Val Asp Ala He Val Gin Ala Ser { 
275 280 
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ST25 

Tyr Asn Tyr Pro Pro 



Gin Pro Pro Pro Pro 



Tyr Ser Ala Pro Pro 
80 



Leu Glu Arg Lys Tyr 



Leii He Val Gly He Asp 
125 



Arg Ser Phe Asn Arg Lys 
140 



Pro Tyr Glu Gin Ala He 
160 



As d Glu Asp Asn Leu He 
175 



Asp Gin Asp Val Phe 
190 



y Phe Glu Glu Val Leu 
205 



Lys Leu Ala Gly Pro Thr 
220 



;t Thr He Val Glu Gin Ser 
2i5 240 



a Asp Gly Gin Val Thr 
255 



sr Pro Gin Glu Gin Lys 
270 



eu Pro Leu Ser He Val 
285 
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Leu Val Gly Val Gly Asp Gly Pro Trp As; 
290 295 



Asp Asn He Pro Ala Arg Ala Phe Asp As 
305 310 



Thr Glu He Met Ala Lys Asn Lys Ala Gl 
325 



Phe Ala Leu Ser Ala Leu Met Glu He. Pi 
340 345 



He Glu Leu Asn Leu Leu Gly Arg Arg Ai 
355 360 



Phe Pro Leu Pro Pro Pro Met Arg Gly Gi 
370 375 



Pro Lys Pro Ser Arg Leu Pro Ser Phe "X 
385 390 



Pro Thr Glu Gly Tyr His Val Arg Ser •£ 
405 



031 18MO.20O2 
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let Met Arg Glu Phe Asp 
300 



'he Gin Phe Val Asn Phe 
320 



Ser Leu Lys Glu Thr Glu 
335 



Jin Gin Tyr Lys Ala Thr 
350 



Gly Tyr He Pro Glu Arg 
365 



Ser Ser Ser Tyr Asn Ser 
380 



Pro Ser Val Pro Pro His 
395 400 



Pro Val Pro Pro Pro Thr 
415 



Ser Ser Ala Ser Asp Asn Gin Leu Cys : Pffid He Cys Leu Ser Asn Pro 
420 425 \ C ! 430 



Lys Asp Met Ala Phe Gly Cys Gly His Siri Thr Cys Cys Glu Cys Gly 
435 440 •• fife fff 445 



Pro Asp Leu Gin Met Cys Pro He Cys iltg Ala Pro He Gin Thr Arg 

450 455 ; - pi 460 



He Lys Leu Tyr 
465 



<210> 68 
<211s. 390 



<212> PRT 

<213> Arabldopsis thaliana 



<400> 68 

Met Glu Met Thr Glu Ala Ser Lys Glii IjfiBfr Thr Ala Glu Gly Ser Ala 
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Asn Pro Glu Pro Asp Gin lie Leu Ser Pr|!&xg Arg Ser Leu Glu Leu 



Lys Gin Lys LyB Trp Trp lie Ser Val Se ' tLeu Cys lie Phe Leu Val 



Leu Leu Gly Asp Ser Leu Val Met Leu lie {ij Leu Asn Phe Phe Tyr Val 
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Gin Asp Asn Arg Glu Asp Ser Asp Gin Aei 



Trp Leu Gin Ala Leu Val Gin Ran Ala AiJaijPhe Pro Leu Leu lie Pro 



Leu Phe Phe lie Phe Pro Ser Pro Lys G~. 

100 105 



Thr Arg Phe Leu Ser Phe Arg Leu lie 
115 120 



Val Leu Val Ala Ala His Ser Lys Leu ;P 
130 135 



Ala Asn Phe Gly Val Phe Thr Leu He ' 
145 150 



Thr Ala He Phe Ala Ala He He Asn'' 
165 



He He Leu Ser He He Gly Ser lie: 
180 ~ 185= 



Pro Glu Phe Gly Gly Glu Pro Asp Glu~ 
195 200 



Gin Ala Trp Leu Thr Phe Ala Ala Seri 
210 215 



jLeu Gin Tyr Arg Gly Thr 
■[75 80 



,jAsn Gin Glu Thr Thr Asn 
110 



i ! l Leu Tyr He Ser Leu Gly 
125 



!Ala Leu Gly Lys Leu Tyr 
j 140 



til Ala Thr Gin Leu He Phe 
155 160 



|g ! Phe Lys Phe Thr Arg Trp 
175 



He Tyr Val Phe Gly Ser 
190 



h Glu Glu Phe Tyr Ser He 
205 



I Ala Phe Ala Leu Ser Leu 
220 



Cys Leu Phe Gin Leu Cys Phe Glu Lys' wki Leu Val Lys Thr Lys Arg 



Tyr Gly Asn Lys Lys Val Phe Arg Mat! 
245 



He Glu Met Gin He Cys 
255 



Val Ser Phe Val Ala Thr Val Val Cyej 
260 265 



Mjx Val Gly Leu Phe Ala Ser 
; 270 
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Gly Glu Asn Lys Glu Leu Gin Gly Asp : S.er|kis Arg Phe Lys Lys Gly 

' ft 285 



Glu Thr Tyr Tyr Val Leu Ser Leu He 
290 295 



Val Trp Ala Val Gly Leu Met Gly Leu !Va| 
305 310 



Phe Gly Asp Val Val His Met Cys Thr Se 
325 3: 



Val Val Leu Ala Phe Asp Phe Met Asp] At 
340 345^ 



lie Gly Thr Leu lie Ala Thr Val Val- AL 
355 360 : ' 

Thr Leu His Lys Arg Asn. Lys Lys Lya M& 
370 375 J 



Glu Asn Asn He Asp Val 
385 390 



<210> 69 i 

<211> 275 j 

<212> PRT | 

<213> Arabidopsis thaliana ' 

<400> 69 ! 

Met Gin Leu Gly He Ser He He Arb 



Asp Asn Arg Ser Arg Gin Ser Arg Sejr! £ 



Gin Pro Gly Phe Arg Ala Cys Leu Ls'u 
35 40 ! 



Leu Thr Ser Leu Ser Asp Cys He A]ja 



Leu Gly Lys Ser His He He Asn Lei 



jeu Ala Leu Ser Trp Gin 
I 300 



l Tyr Val Ser Gly Val 
i315 320 



Pro Leu Val Ala Leu Phe 
335 



Glu Phe Ser Trp Pro Arg 
350 



Leu Gly Ser Tyr Phe Tyr 
365 



Val Glu Leu Tyr Gin Thr 
380 



1 



Ala Pro Asp Ala Ser Glu 



! r Arg Thr Val Met Val His 
30 

:j Asn Gin Gly Asn Arg Asp 
45 

a Arg Cys Asp Ser Leu Leu 
60 

r Lys Asn Arg Arg Met Pro 
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Phe Lys Ser Arg Glu Asn Thr He Phe Phe ' 



Ser Ser Leu Cys Pro His Cys Thr Ala 
100 105 



Thr Met Leu Leu Met Phe Cya His Asp 
115 120 



Asn pro Arg Asn Ala Glu Glu Arg Lysi 
130 135 



Val Thr Pro Glu Phe Leu Ser lie Pro 
145 150 



Lys Cys Trp Ser Ser Leu Leu Asn He 
165 



Phe Lys Ser Val Phe Lys Trp Asn Val 
180 185 



Leu His Thr Asn Glu Ser Asn Tyr Lys 
195 200 
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>er Lys Arg Arg Lys Asn 



jil i I Cys Gin Thr Ala Val Arg 
" 205 



Pro Pro Gin Gin Gly Arg Thr Glu Pro 
210 215 



Arg Met Arg Pro Arg Thr He Val Ali 
225 230 



Pro Phe Gin Leu Ser Pro 
110 



Ala Arg Leu Lys Gly Met 
125 



Arg Gin Ala Glu Gly Leu 
140 



Ser Pro He Asp Leu Thr 
155 160 



Gly Cys Lys He Glu He 
175 



Leu Ser Thr Gin Pro Leu 
190 



Asn His Ala Leu Ala Ala 
235 240 



Arg Ser Trp Phe He Asn Gin Gly Glu 
245 



Gly Ala Ser Asp Gly Gly 
255 



Asn Glu Asn Asp Glu Asp Val Gly Mejtl : 
260 * 2 65j I 



i Arg Asp Gly Gly Tyr Val 
270 



He Val Ser 
275 



<210> 70 

<211> 459 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 70 
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Met Asp Asn Gly Aep lie Ala Cys Asp 
1 5 

Asp Val Gin Leu Met Ala Glu Thr Gly 
20 25 

lie Ser Trp Ser Arg Leu lie Ser Aan 
35 40 

Lys Gly Leu Gin Phe Tyr Lys Asn Phe 
50 55 

Gly lie Glu Pro His Val Thr Leu His 
65 70 

Leu Glu Asp Aap Tyr Gly Gly Trp Thr 



Phe Thr Ala Tyr Ala Asp Val Cys Phe 
100 10S 



Lys Phe Trp Thr Thr He Asn Glu Al, 
115 120 



Tyr Asn Asp Gly Asn Ser Pro Pro Gly 
130 135 



Asn Cys Thr Leu Gly Asn Ser Ser Thr 
145 150 



Asn Leu Leu Leu Ala His Ala Ser Va .. 
165 



Tyr Lys Asp He Gin Gly Gly Ser VaQ.' 
180 



Asn Phe Thr Pro Ser Thr Asn Ser Lys; 
195 200 



Arg Ala Asn Asp Phe Tyr Leu Gly Ti 
210 215 



Gly Asp Tyr Pro Asp Val Met Lys Ai< 
225 230 



Val Phe Ser Lys Glu Glu Ser Glu G! 
245 



•PROV . ST25 
tyr His Lys Tyr Lys Glu 



Ie4 His Thr Phe Arg Phe Ser 



Arg Gly Ser He Asn Pro 



Gin Glu Leu Val Lys His 



Tyr Asp Phe Pro Gin Tyr 



Arg Lys He He Lys Asp 



jfufgj Glu Phe Gly Asn His Val 
110 



He Phe Thr He Gly Gly 
125 



Thr Tyr lie Val Gly His 
i55 160 



Arg Leu Tyr Lys Gin Lys 
175 



Phe Ser Leu Phe Ala Met 
190 



1 Bp Asp Glu He Ala Thr Lys 
205 



tr'lle Gly Ser Arg Leu Pro 
235 240 



1 . Lys Gly Ser Ser Asp Phe 
255 
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He Qly Val He His Tyr Leu Thr Ala 
260 265 



Asn Pro Ser Leu Ser Gly He Pro Asp 
275 280 



Asn He Leu Tyr Asn Phe Lys Tyr Ser 
290 295 



Gly Val Cys Phe Cys Leu Asp Lys Ser 
305 310 



Glu Gly He Leu Glu Tyr He Lys Gin 
325 



Tyr He Leu Glu Asn Gly Lys Thr Met 
340 345 



Gin Lys Asp Thr Pro Arg He Glu Tyr 
355 360 



Val Leu Lya Ala Val Arg Asn Lys Asp 
370 375 



Ser Asp Thr Arg Gly Tyr Phe Val Trf 
385 390 



Leu Leu Asn Gly Tyr Lys Ser Ser Ph« 
405 



Ser Asp Pro His Arg Lys Arg Ser Prd 
420 425 



Ser Gly Phe Leu Lys Gly Lys Pro Th5 
435 440 



Thr Gin Leu His Ser Asn Phe Ser Sep 
450 455 



<210> 71 

<211> 173 

<212> PRT 

<213> Arabidopsis thalia 

<400> 71 
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Val Thr Asn He Asp He 
270 



\sn Ser Asp Met Val Pro 
285 



Ser lie Phe Thr Ser Cys 
300 



Val iser Pro Trp Ala Met 

315 : 320 



Gin ABp Leu Glu Leu Gin 
350 



Asp] Ala Tyr lie Gly Ala 
365 



Thr. Thr Cys Arg Asn Gly 
: 380 



Phe; Met Asp Leu Tyr Glu 



Leu Tyr Ser Val Asn Phe 
415 



Leu Ser Ala His Trp Tyr 
430 



LeU Gly Ser Gin Gly He 
445 
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Met Gly Phe Arg Ala Leu Pro Leu Gin 



Thr Thr Lys Val Set lie Ser Arg Thr 



Pro Arg Trp Val Val Val Ser Ala Lys 



Lya Lys Asn Glu Glu Qlu Thr Ser Leu 



Leu Abp Phe Ser Gin Val Arg Ser Glu 



Glu Ala Arg Glu Ala Thr Lys Ser Gly 



Tyr Gly Ala Leu Arg Arg Lys lie Gly 
100 105 



Lys Ser Tyr Val Glu Val Asp Gly Glr 
115 120 



Asp Lys Thr Cys Lys lie Cys Lys Lysi 
130 135 



Gin Val Asp Lys Leu Gly Arg Tyr Al 
145 150 



Pro Pro Ser Gly Asn Phe Phe Thr Arc 
165 



<210> 72 

<211> 442 

<212> PRT 

<213> Arabidopsis thaliana 

<4Q0> 72 
Met Leu Lys lie Lys Arg Val Pro Tlr 
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PROV.ST25 
3er Ser Gly Phe He Ser 



Pro Arg He Phe Arg Asn 



Glu Lys Asp Glu Asp Lys 
I « 



Thr Gin Leu Thr Asp Ala 



Asp Ala Glu Leu Leu Tyr 



Lys j Met Thr Gin Glu Gin 



Val | Glu Glu Gly Trp Val 
125 



Thr: Lys Gly Glu Ala Arg 
• 140 



Valj Ser Cys Leu Gin Asn 
155! 160 



Phe Ser Arg 



Asp Asp Gly Ala Glu Asp Pro Val Gljlr Cys j Gly Arg Asn Cys Leu Gly 



al VaCL Ser Asn Tyr Gin Lys 



038 
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Ala Cys Cys Leu Asn Gly Ala Arg Leu 
35 40 

Leu Val Lys Ser Gly Glu Lys Leu Val 



50 



55 



Pro Pro Val Ala Phe Leu Glu Ser Leu 



65 



70 



Arg Phe Gin Arg Gly Leu Phe Arg Tyr 



Lys Val lie Pro Gly LyB Tyr Gly Phe' 
100 105 



Arg Hi 3 Leu Lys Lys Arg Pro Thr Glu 
115 120 



Gin Ser Phe Asp Gly Ser Lys Phe Asri 
130 135 



Phe Pro Cys Met Pro lie Asp Pro Glii 
165 



Tie Asn Val Ser Pro lie Glu Tyr Glyj 
180 



Val Leu Asp Cys Leu Pro Gin Arg Hi 

195 200 ; | 



Ala Val Hie Met Ala Ala Glu Ala . 
210 215 



Tyr Asn Ser Leu Gly Ala Phe Ala ' 
225 230 



PROV.ST25 
Leu Tyr Ala Cys Lys Asn 



Ser His Glu Ala He Glu 



Leu Gly Glu Trp Glu Asp 



Val Thr Ala Cys Glu Thr 



Ala Gin Leu Asn Glu Gly 
110 



>t e Arg Val Asp Lys Val Leu 
125 



Pi e Thr Lys Val Gly Gin Glu 
140 



G xs. Asp: Ala Gin Val Gin Phe 
iS5] 160 



A in Ser' Pro Ser Val Val Ala 

iyo . 175 



s val Leu Leu He Pro Arg 
190 



A 3p ilis Lys Ser Leu Leu Leu 
205 



P. pn Pro Tyr Phe Arg Leu Gly 

j ' 220 



a|jLe Ash His Leu His Phe Gin 
,235 240 



Ala Tyr Tyr Leu Ala Met Pro Phe Prid 1 eu iGlu Lys Ala Pro Thr Lys 
245 ; • .^50 | • " 255 



Lys He Thr Thr Thr Val Ser Gly vaj 
260 



Tyr Pro Val Arg Ser Leu Leu Phe 
275 280 



ly-Gly Ser Ser Met Gin Glu 
285 
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Leu Ser Asp Thr Val Ser Asp Cys Cys 
290 295 



lie Pro Phe Asn lie Leu lie Ser Asp 
305 310 



Met Pro Gin Cys Tyr Ala Glu Lys Gin 
325 



Glu Val Leu Glu Thr Gin Val Asn Pro 
340 34S 



His Met Val Leu Lys Arg Lys Glu Asp 
355 360 



Asn Ala Trp Arg Leu Leu Ala Glu Ala 
370 375 



LyB Glu Val Thr Ala Leu Ala Phe Glii ] 
385 390 



r 

I i'l 
jT} t 



?! h 



Glu Glu Asp Leu Glu Gly Thr He Va! 
405 



Asn Val Asn Gin Lys Ser Asn Arg Thr, H 
420 



Gly Thr Ala Ala Glu Cys Leu Val Leji G Ln ; 
435 440 



<210> 73 

<211> 501 

<212> PRT 

<213> Arabidopsis thaliana 
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Cys Leu Gin Asn Asn Asn 
300 



Gly Arg Gin He Phe Leu 
315 320 



Leu Gly Glu Val Ser Pro 
. 335 



Val Trp Glu He Ser Gly 
350 



Glu .Gly Ala Ser Glu Asp 
365 



Se r Leu ' Ser Glu Glu Arg Phe 
380 



A! |a He Gly Cys Ser Asn Gin 
3'95- 400 



<400> 73 
Met Asn Ser Glu Ser Leu Glu Asn Lei 



Ser Lys Ser Phe Val A3p Tyr Arg L 



Glu Leu Pro Tyr Phe Arg Arg He Ti 



s Gly Gly Pro He Thr Asn 
i 430 



Arg Pro Leu He Glu Ser 



Thr Val Leu Thr Asp Arg 

I 



r Leu Alia. Met Met He Glu Met 
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Lys Phe Leu Phe His Leu Ala Ala Pro jAL 



Asn Asn Gly iMet Ser lie Leu Thr Arglili 



Ser Phe Qlu Leu Ala Ala Ala Ser Leui.br 
85 j,j90 



Phe Thr Tyr Gly Leu Leu Leu Gly Met[.Gl 
100 1051" 



Cys Gly Gin Ala His Gly Ala His Arcp ;Ty : 
115 120 



Leu Gin Arg ser Thr Val Val Leu Ile'iLeu 
130 135 



Phe Leu Phe Leu Phe Ser Asn Pro lie. Ltu Thr j Ala Leu Gly Glu Pro 
145 i =;o ' !' jJ55; i 
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e Phe Val Tyr Val lie 



•e Ala Gly His Val Gly 



Asn Ser Gly Phe Asn Met 



Ser Ula Val Glu Thr Leu 
110 



Glu -Met Leu Gly Val Tyr 
125 



1 ar i C 



Glu Gin Val Ala Thr Leu Ala Ser Val j Pie \ 
165 



Val lie Phe Ala Tyr Ala Val Asn Phei P: <o 
180 185! 



Ser Gin Ser lie Val Thr Pro Ser Alai Tyr 
195 200 



Val lie His Leu He Leu Ser Trp He; Al 
210 215 



Gly Leu Leu Ala Leu Ser Leu He Hik' s 
225 230 (j 



Val Val Ala Gin He Val Tyr He Lyis- V 5t 



Thr Trp Glu Gly Phe Ser Trp Lys Alia £ he 



Phe Arg Leu Ser Ala Ala Ser Ala Veii 
275 280 



Tyr Ser Gin He Leu Val Leu Leu a: 
290 295 



ali Tyr Gly Met He Pro 
175 



ilej Gin Lys Phe Leu Gin 
190 



::iej Ser Ala Ala Thr Leu 
| 205 



sr Phe 

235 1 



Ser Trp Trp He He 
240 



Seif pro Arg Cys Arg Arg 
255 



31\a. Gly Leu Trp Asp Phe 
270 



Leu Cys Leu Glu Ser Trp 
285 



Leu Leu Lys Asn Pro Glu 
300 
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Leu Ala Leu Asp Ser Leu Ala He Cys 
305 310 



Phe Met Val Ser Val Gly Phe Asn Ala 
325 



Asn. Glu Leu Gly Ala Gly Asn Pro Arg 
340 345 



Val Thr Thr Gly Val Ser Phe Leu Leu 
355 360 



Val Leu ser Trp Arg His Val He Ser: 
370 375 



Ala Val Ala Glu Ala Val Ala Asp Let 
385 390 
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PROV. ST25 
Ser He Ser Ala He Ser 
315 320 



He Val Leu Asn. Gly He Gin Pro Vai Leu Ser 
405 



Cys Gly Trp Gin Ala Phe Val Ala Tyr 
420 



Val val Gly He Pro Val Gly Phe Va . 
435 440 



Gly Ala Lys Gly He Trp Thr Gly Met 
450 455 



Thr He He Leu Val He Val Thr Leu fljrg Thr 



Ala Ala Ser Val Arg Val Ser 
335 



Al$ Ala Ala Phe Ser Thr Val 
350 



Val Phe Glu Ala He Val 
365 



Tyfc Ala Phe Thr Asp Ser Pro 
■ 380 



S«Jr Pro Phe Leu Ala He Thr 
395 400 



Val Glu Lys Ala Ser Ser Arg Leu Asp C In Trp Glu Glu Ser Arg Glu 



Pro Leu Leu Lys Gin 
500 



<210> 74 

<211> 622 

<212> PRT 

<213> Arabidopsis thaliana 



Gly Val Ala Val Gly 
415 



He Gly Cys Tyr Tyr 
430 



Gly Thr Leu Met Gin 
460 



Asp Trp Asp Lys Glu 
480 



<400> 74 



:'page 75 



Met Leu Glu Ala lie Glu Arg Glu Phe 



Glu Gin. Leu Lya Thr Asp Asp Ser Ala 



20 



25 



Ser Ala Lys Arg Gin Ser Met Leu Asp 
35 40 

Ala Ala Thr Lys Gly Leu Glu Gin Le\i 



50 



55 



lie Asn Asp Glu Glu His Ala Ala Lys 
65 70 



He Glu Arg Glu Phe Glu Glu Ala Thr 



?ROV.ST25 

' Ala Ala His Ala Gly Phe 



Gly Leu Asp Aap Glu Gin 
30 

He Glu Arg Asp Phe Glu 
45 

LyB Ala Asp Asp Leu Thr Gly 

! 60 

Ar jj Gin ,Lys Met Leu Glu Glu 
| 75 80 

3 Gly Leu Glu Glu Leu Arg 



His Ser Thr Ser ser Thr Asp Asp Glu A3 
100 101 



Asn Met Leu Asp Glu lie Glu Arg GlA P] 
115 120 



Gin- Ser Ala Lys Arg Gin 
110 



Leu Lys Glu Leu Lys He Asn Ala Hi& T )pc Va! Lys Asp Asp Val Asp 



Asp Lys Glu Gin Asp Ala Lys Arg Gin S 
145 150 



e Glu'. Ala Ala Thr Ser Gly 



r Met Leu ABp Ala He Glu 
155 160 



Arg Glu Phe Glu Ala Val Thr Glu Set E fie Lys Gin Leu Glu Asp He 



Ala Asp Asn Lys Ala Glu Gly Asp Asp dlu Ser Ala Lys Arg Gin Ser 
180 ia,s . I . 190 

Met Leu Asp Glu He Glu Arg Glu Ptjie ; <$lu Ala Ala Thr Asn Ser Leu 



Lys Gin Leu Asn Leu Asp Asp Phe Ser ; '<Blu Gly Asp Asp Ser Ala Glu 



Ser Ala Arg Arg Asn Ser Met Leu G' 
225 230 



Ala Ala Thr Lys Gly Leu Glu Glu Leu : 
245 



u &la He Glu Arg Glu Phe Glu 
23.5 240 



Lys Ala Asn Asp Ser Thr Gly 
250 255 
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Asp Lys Asp Asp Asp Glu His Val Ala 
260 265 



Ala lie Glu Arg Glu Phe Glu Ala Ala 
275 280 



Lys Asn Glu Ser Glu Gin Ala Glu Asn 
290 295 



PROV.$T25 
Arc) Arg Lys He Met Leu Glu 
270 



Ala Phe Glu Arg Glu Phe Glu Ala Ala 
305 310 



Glu Asn Ser Ala Lys Asn Pro Ser Thx . I 
325 



Ser Ser Gly Gly Tyr Asn Ala Gly Leii G] 
340 



Asp Gly val Cys Gly Cys Phe Asn Lys. Af p Lysj Asp Gly Leu Gin Ala 



Leu Ala Glu Glu Ser 
380 



u Thr! Thr Ser Leu Asn Asn 
393 400 



Leu Val Asp Thr His Arg Lys Glu Thr S pr Seij Lys Val Gly Ser Val 
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Lys Gly Leu Glu Glu Leu 

:' 285 



Arg Asn Ser Met Leu Glu 
300 



Th r Asn rAla Lys Ala Asn Gly 
315 j 320 



i ir Thjf Ser Glu Ser Ala Ala 
! 430 



Thr Ser Glu Ser He Glu Ser Leu Lys C in Thr Leu Arg Lys Leu Arg 



is Pr6 Asn Phe ABp Ala He 
'■ 460 



He Ala Ala Gly Thr Arg Tyr Glu vil 
465 470 



Glu Ala Ser Gin Arg Val Gin He Ala 
500 5f>5 



] eu Set Ser Ala Ser He Gly 
475 480 



1 hr Vail He Lys Glu Gly Leu 
' '90 } 495 
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047- E2F |pROV . ST2 5 
Lys Glu Thr Ala Met Glu Lys Gin Arg Thr! Val Asp Ser Val Phe Ala 
515 520 ■'. M 



Ala Ala Lys Thr Thr Ala Gin Arg Gly \As& Ala 
530 535 H 



Val Ala lie Lye Lye. Leu Leu Ala Lys : Led Glu 

545 550 =:.' |5i 555 



Ala Glu Lys Val Asp 
560 



Val Asp Ser Lys Phe Thr ser Leu Thr 'Thr Ser [Leu Ser Glu Leu Leu 

565 : '57{| 575 

( 

Lys Glu Ala Ser Gin Ala Tyr Glu Glu; T^jr His jiGlu Ala Val His Lys 



Ala Lys Asp Glu Gin Ala Ala Glu Glu- Pm Ala 
595 600 



Arg Ala Glu His lie Trp Val Glu Phe LS.U Ser 
610 615 



<210> 75 
<211> . 86 
<212> PRT 

<213> ArabidopsiB thaliana 



Val Glu Thr Thr Lys 
605 



Ser Leu Asn 
620 



Met Glu Ser Ser Leu Gly Phe Met Ala via Phe Ala Val Ser Gly ser 

1 5 :•; |;6 ' 15 

Val Val Phe Leu Ala Ser Gin Phe Hia; ifys Arg Leu Leu Ser Asp Tyr 



Met Asp Lys Phe Glu Phe Glu lie Arg 



Lys Lys Lys Val Arg Phe Ala Ala Asp 



50 



55 



Asn Lys Glu Tyr Arg Arg Arg His Ser- 
es 70 -I 

Lys Met Ala Ala Thr He .!i 

85 ■'• 



a Gin Lys Lys Met Val Met 
45 

jal VajL Glu Pro Ser Gly ABn 
I | 60 

er Lys Ala Lys Ser Asn Ser 
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<210> 76 

<211> 418 

<212> PRT 

<213> ArabidopsiB thaliana 

<400> 76 

Met lie Lys Leu Cys Plie Met Thr Ser 
1 5 

Leu Gly Leu Pro Gin. Aap Leu Cys Asn 

20 25 

Arg Ser His Leu Val Asn Pro Gly Ala 
35 40 

Ser Ser Phe Asn Leu Asn Thr Glu Leu 
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so 



55 



Ser Ser Phe Ser Gin Phe Val Glu lie! 



65 



70 



Leu Leu Met Asp Val His Glu Thr Al<; 



Phe Gly lie Ala Asp Lys Phe Ala Arg 
100 10S 



Leu Leu Ser Gin Ser Glu Glu Phe Ly 
115 120 



fyr Ser lie Pro Gly 



lie lie Lys Asn Ser 



iGlu lie lie Pro Ala 



Pro Trp Lys Pro Val 



Ala Met Met Lys Pro 



Ser Leu lie Leu Ser 



lu Lye Gly Phe Asp Met Ser 
' 125 



Gly Lys Pro Val Leu Asp Leu Val . 
165 



Sbp Met Met Glu Asn Pro Glu 
| 175 



Phe Ser Val Arg Ser Asn Gly His v| 
180 



Pro Glu Leu Asn Asp Leu Leu Ser II 
195 200 
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Arg Asn Ser Thr Thr Lys Trp Arg Gin 
210 215 



Phe Gin Arg Phe Glu Ser Asp Val Phe 
225 230 



Ser Pro Arg Lys His Asn Thr Lys Arg L 
260 



Tyr Lys Arg Asn HiB Leu His Ala Tyi 
275 280 



lie Gly Asn Asp His Arg His Lys Hii 
290 295 



Lys Ser Cy9 Gly Glu Leu Ser Glu Le i 
305 310 



Ala Ala Gly Thr Gly lie Ala Val Lei 
325 



Ala Ser Arg Arg Val Pro Phe Cys Al 
340 



Leu Gly Leu Ser Leu Val lie Leu ; 

355 360 
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■PR0ViST25 
Ser [Pro Leu lie Pro His 



Pro; Ala Lys Leu Lys Ala 
235; 240 



Lys Glu Arg Asp Leu 
270 



u Serj Leu Leu Ser Leu Met 
285 



ir Thr5 Val Leu Ser Leu Gin 
300 



Gin Phe Ser lie Thr 
320 



Ser Val Val Cys Ser Leu 



Abn Lys Phe Phe Asp Thr Gly 
350 



' Ala val Asn Arg Leu Arg 
365 



Glu Val lie Val His Val Asn Arg lAa Hi a Ask Lys Pro Cys Ser Ser 



Leu Lys Asp Asp Glu lie He Asn Ser i|ai Glu Arg Ser Met Lys Glu 



val Tyr Tyr Arg Ala Ala Thr Val lie 'Ala Val Phe Ala Leu Arg phe 



Ala Cys 



<210> 77 

<211> 72 

<212> PRT 

<213> Arabidopsis thaliana 



page .00 
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<400> 77 

Met Ala Ser lie Cy3 Glu Asp Pro Gly Lys Ser Ser Trp Pro Glu Leu 
! 5 10 IS 

Leu Gly Ala Lys Gly Glu Asp Ala Lys Glu Val He Glu Arg Glu Asn 
20 25 30 

Pro Lys Met Lys Ala Val He He Leu Asp Gly Thr Val Val Pro Glu 
35 40 45 

He Phe He Cys Ser Arg Val Tyr Val Trp Val Asn Asp Cys Gly He 



val Val Gin He Pro He He Gly 
65 70 



<210> 78 
<211> 191 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 78 

Met Ser Arg Cys Gly Ser Leu Gly Leu Tyr Ala Pro Asn Ala Leu Pro 



Ser Leu Ser Leu Lya Pro Arg Ser Val Lys Ser Pro Phe Cys He Thr 
20 25 30 

Ser His Thr Lys Pro Asn Asp Thr Leu Leu His Asn Val Asn Lys Met 



Arg Ala Lya Ala Cys Asp He Leu Gly Ala Lys Lys Thr He Leu Ala 
50 55 60 

Ala Gin Leu Gly Ala Val Leu Ala Thr He Asp His Pro Ala Leu Ala 
65 70 75 80 

He Thr Gly Val Asn Asn Gin Gin Glu Leu Ser Ser Val Val Leu Asp 



He Gly He He Ser Val Trp Tyr Phe Leu val Met Pro Pro He He 
100 105 no 
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Met Asn Trp Leu Arg Val Arg Trp Tyr Arg Arg 
115 120 

Tyr Leu Gin Phe Met Phe Val Phe Met Phe Phe 
130 135 



Trp Ala Pro Phe Leu Asn Phe Arg Lya Ph : e Pro 
145 150 155 
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!>T25 

jys Phe Phe Glu Met 
125 



Pro Gly Leu Leu Leu 
L40 



Arg Asp Pro Asn Met 
160 



Lya Asn Pro Trp Asp Lya Pro Thr Asp Pro Asp 
165 170 



Tyr Leu LyB Tyr Pro Tyr Ala Thr Pro Glu Asp; 
180 185 



*210> 79 

<211> 212 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 79 

Met Ala Thr Val Thr He Leu Ser Pro Lye Seif He Pro Lys Val Thr 



Aap Ser Lys Phe Gly Ala Arg Val Ser Asp Girt He Val Asn Val Val 



Ser He Lys Asn Val 
175 



Tyr Asp Leu Asp 
190 



Lys Cys Gly Lys Ser Gly Arg Arg Leu Lya Lej 



Ala Lys Leu Val Ser 



Ala Ala Gly Leu Ser Gin He Glu Pro Asp Il;> Asn. Glu Asp Pro He 



Gly Gin Phe Glu Thr Asn Ser He Glu Met GUM Asp Phe Lys Tyr Gly 
65 70 75 80 



Tyr Tyr Asp Gly Ala His Thr Tyr Tyr Glu Gly Glu Val Gin Lys Gly 



Thr Phe Trp Gly Ala He Ala Asp Asp He Al 
100 105 



Asn Gly Phe Gin Gly Leu He Ser Cys -Met Pi 
115 120 



i. 



Leu Pro Ala He Ala 
125 



,1 
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Leu Gly Met Tyr Phe Asp Ala Pro Gly Glu Tyr 
130 135 



Ala Leu Phe Thr Val Val Phe Cys lie lie Glu 
145 150 155 



Gin Pro His Asn Phe Glu Pro Gin lie Tyr Lys 
165 170 



Arg Asp Lys Leu lie Asn Asp Tyr Asn Thr Met 
180 185 



Asn Asp Lys Tyr Gly Asp Val Trp Asp Phe Thr 
195 200 



lie Ala Thr Arg 
210 



<210> 80 

<211> 214 

<212> PRT 

<213> Arabidopais thaliana 

<400> 80 

Met Ala Thr Arg Gly Ala Val Ala Ala Ala Al 

1 5 .10 

HIb Arg Arg Aan Pro Ser Leu Arg Ser Leu Se: 
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3T25 

jeu Phe lie Gly Ala 
140 



tfet Asp Lys Pro Asp 
160 



Leu Glu Arg Gly Ala 
175 



Ser lie Trp Asp Phe 
190 



lie Glu Lys Asp Asp 
205 



Asn Phe Asn His Arg lie lie Pro Thr Gly Ph 



i Lys Tyr Gin Val Arg 



Ala lie Gin Gly Thr Ser Thr Asp Pro Val lie Thr Pro Leu Lys Asn 



Arg Glu Glu Pro Lys Pro Gin Asn Trp LyB II 
65 70 



Gly Asp Cys Pro Leu Cys Met Arg Glu Val Asn Met Leu Met Glu Arg 



Asn Glu Lys HIb Gly Thr lie Lys Phe Val ASp lie Ser Ser Asn Asp 



Ser Thr He Trp Lys 



Arg His Phe Asn Pro 



e Lys Met Leu Tyr Asp 



Page 33 
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Tyr Ser Pro Glu Asp Asn Gin Gly Leu Asp Tyz 
115 120 ? 



■I 



Gin lie HiB Ala lie Gin Ser Asp Gly Asn V< 
130 135 



Ala Phe Arg Arg Leu Tyr Glu Glu Val Gly Leu 
145 150 l§5 



lie Thr Lys Phe Glu Pro He Gly Lys Leu Aia 
165 170 5 
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3T25 

•ys Thr Val Met Gly 
125 



Val Lye Gly Val Glu 
140 



Gly Trp Val Tyr Thr 
160 



Asp Val Val Tyr Asp 
175 



Val Trp Ala Lys Tyr Arg Leu Gin Val Thr Glyl Arg Pro Ser He Glu 
180 185 ' i 190 



Ala He Leu Glu Ala Arg Lys Lys Asp Lys 
195 200 



Ser Lys Asn Cys Lys He 
210 



<210> 81 

<211> 158 

<212> PRT 

<213> Arabidopsis thaliana 

<400> si : 
Met Ala Phe Ser Ala Thr Val Ser Gin Leu ke 



Glu Thr Cys Gly Glu 
205' 



Ser Ser ser Leu Pro rie Ser Ser Arg= Arg 
20 25 

Pro Gin Phe Thr Val Lys Ala Glu Ala Glu 
35 40 j 

Gin Gly Lys Ser Asp Gly Glu Ala Ser Pro Al 
50 55 

Lys Thr Leu Pro Lys Lys Pro Val Tyr Ser 
65 70 

;• 

Val Arg Val Glu Lys Glu Lys Tyr Leti Asn 



Ser Leu Ser Thr He 



x Pro His Arg Ser Leu 
30 

jLys Glu Lys Gin Ser Thr 



45 



Ala Thr Lys Thr Pro 
60 

Msit Lys Lya Gly Gin He 
•7$ 80 

sir He Asn Tyr Leu Ser 
95 
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Val Gly His Pro Pro Phe Tyr Lys Gly Leu Asp ryr He Tyr Glu Asp 



007 18: 10. 20*02 16:4( 



Arg Gly Glu Val Leu Asp Leu Arg Val Phe G3ju 
115 120 



Leu Val Gly Trp Val Gly He Pro Thr Ala Pfo 
130 135 



Asp Met Leu He Lys Cys Glu Lys Leu Val T^r 
145 150 1*55 



<210> 82 
<211> 704 
<212> PUT 

<213> Arabidopsis thaliana 
<400i 82 

Met Glu Thr Asn Gin Trp Arg Ser Arg Lys dys 
15 10 

Glu Thr Leu Gin Val Ser Ser Arg Arg, Gly Arc 
20 25 

Val Pro Pro Val Ser Gly Val Arg Ser Glu ir<r 
35 40 1 

Ser Glu Lys Leu Glu Thr Val Ala Leu Asn Sej 



Thr Gly Glu Tyr Ala 
125 



Ala Trp Leu Pro Thr 
140 



Glu Arg Met 



Arg Val Ser Leu Tyr Gly Gin Lys Ser Val 
65 70 

Glu Asp Glu Glu Met Gly Hia Glu Thr Gly 



85 



90 



Ser Pro Phe Cys Gly Val Ser Asp Lys Leu 
100 105 



Leu Gly Arg Asp His Glu Ala Thr Arg Leu 
115 120 



Ser He Glu Ser Met Lys Lys Arg Gin Glu 
130 135 



He Glu Ser Ala Ala 



Gly Gin Ala Arg Met 



Ala Arg Lys Ser Leu 



Pro Lys Lys Asp Ala 
60 



/aL Asp Glu He Phe Leu 
75 80 

Lea Lys Asn Gly Glu Ser 
95 



Aap Asn Asn Lys Phe Arg 
125 



Glu Ser Ala CyB Asp Asp 
140 



- Oc a* Av ailabte-Gopy 



047-E2FHPRC 7 
Leu Val Asp Met Lys Thr Lys He Gin Thr 
145 150 i : 



Gin Leu Lys Lys Ser Leu Val Ala Lys piii G3 i 
165 176 



Gin Glu Arg Lye Phe Gin Val Glu Ser Gly. PB 
180 185 ■ 



Arg Leu Asp Ser Thr Glu Lys Glu Asn !Ala pfle 
195 200 i : 



Thr Val Leu Glu Lys Asp Leu Gin Val | Lys T$ 
210 215 



Thr Arg Arg Ser Met Glu Leu Thr His '< Lys GJLri 
225 230 



Asn Lys He Val Glu Leu Glu Ala Glu! Cfa Glri 
245 J 250 

Phe Arg Lys Lys Phe Pro Glu Lys Ser[ l).e is: 
250 265 
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3T25 

Ha Ala Glu Asn Thr 
160 



Glu Ala Leu Met Thr 
190 



Leu Arg Tyr Glu Tyr 
205 



Glu Glu Thr Glu His 
220 



Gin Leu Arg Asn Val 
240 



sr. Ala Asn Lys Ser Asp 
285 



Met Met Met Arg Asp Glu Val Gin Set Abrg ays Leu Lys Tyr Asp Leu 



Leu Met Glu Gin He Gly Asn Val Arg Ala ©lSi Asn Lys Asn Leu Met 



Asp He He Met Lys Lys Asn He Glu He fLy* Asp Leu Ser Arg Gly 



Gin Lys Pro Leu Glu Ala Ser Ser Ph^ Asp jjfcl 
340 345 



Val Met Ser Pro Cys Gly Ser Lys Glju lilet 
355 360 i j 

j ; 

Phe Asn Glu Met Glu Lys Leu Ala He Val 
370 375 j J 



e Gin Ser Glu Ser Ser 
350 



Arg Val Asp Asp Glu Lys Glu Gly sir ;Phe[|A|p Trp He Gin Val Val 
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Leu Ser Ala lie Thr Lys Gin Glu Arg lie 
405 



Glu Leu Leu Gin Asp He Lys He Ala Lei. 

420 425 



Asp Asn Val Glu Arg Lys Lys Gly Glu Glu Ae| 
435 440 



Trp Lys Ser Asn Asn Glu Ser Gly Pro Me 
450 455 



Arg His Leu Gly Leu Thr Lys Ser Asp Lys V; 



Asp Glu Lys Gin Glu Leu Arg Lys Lys Leju G|Uu 
485 



lie Arg Asn Leu Glu Ala Glu Met Lys Ttr Il6u 
500 505 



Lys Val Glu Ala Glu Met Glu Thr Glu Lys sfer 
515 520 



Asp Thr Lys Leu Asn He Thr Arg Ala Asn Hfev 
530 535 



Lys Leu Ser Ser Leu Glu Val Glu Phe A ap ' yr 
545 550 



Glu Glu Leu Glu Gly Thr Cys He Glu Leu 



Val Glu Thr Lys Lys Pro Thr Gin Arg * sn 
580 585 



009 1&. 10.2002 16: 



PR0iW.'ST25 
Sefj ,sya Arg Gly Val Lys 
415 



Ala Thr Ala Ser Val Lys Leu Ser Glu Cys bli Glu Thr He Thr Ser 



Leu Arg Lys Gin Leu Arg Ala Leu Ser Thr | 
610 615 



:ys Met Asp Glu Asn 
430 



Pro Leu Cys He Thr 
445 



Lys Asp Glu He Lys 
460 



Glu Lys He Glu Ser 
480 



Glu Ser Val Glu Lys 
495 



Arg Glu Asn Lys Glu 
510 



Met Lys Glu Asp Leu 
525 



Asn Glu Thr Gin Lys 
540 



Arg Lys Ser Cys Cys 
560 



Asn Gly Trp Asp He 
590 



He Lys Phe Leu HiB Lys Arg Ser Sex Leu 
625 630 



Asp Asp Thr Asn Arg Val Ala Gin Asp AspflAsp Gly Asn Arg Tyr Asn 



g Glu Asn He Ala Glu 
640 
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047-E2F J PRC 

Ala Leu He Val Tyr Glu Pro Val Lys Ala Ar 
660 665 



Met val Pro Arg Lys LyB Gin Gly Leu Gly Pip 
675 S80 



Phe Arg Arg Lys Arg Val 3er Ser LyB Ly 3 C; 
690 695 



<210> 83 

<211> 559 

<212> PRT 

<213> Arabidopsis thaliana 



<400> 83 

Met Asp Leu Gly Arg Lys Pro Leu Ala Airg rifee 
1 5 if j ' 

Val He Ser Glu Gin Pro Val Thr His Gin iSsp 
20 25 

Ser LyB Val Gly Asp Phe Ser Asp Asp Asn 
35 40 



Ser Leu His Arg He Ser Ala He Arg Abn 
50 55 



Gly Leu Thr Cys Arg Val Gly Arg Val Val 



He Arg Asp Leu He Glu Gly Gly Gly Ser 



Pro Gly Val Gly Lys Thr Thr Leu He 2.rg 
100 105 ' 



Ala Asp Glu His Arg Lys Arg Val Val 
115 120 



He Gly Gly Asp Gly Asp Val Pro His Ser 

130 135 



Arg Met Gin Val Pro Asn Val Asn Leu i 
145 150 
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3T25 

ily Glu Lys Met Glu 
670 



Leu Lys LyB Leu Leu 
685 



Leu Ala Leu Thr Met 
700 



Pro Ser Gly Asp Trp 



Leu Glu Leu Ala Val 



Ser Gly He Asp Arg 



jrij Lys Leu Gin Val He 



Gly Ser Ala Glu He 



Leu Val He Gly Ser 



<7al Asp Thr Ser Aan Glu 
125 



533 y 



s Asp val Met He Glu 
160 
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Ala Val Olu Asn His Met Pro Glu Thr 1 Il« 
165 



Thr Glu Leu Glu Ala Leu Ala Ala Ser Thr 
180 185 



Gin Leu Val Ala Thr Ala Hia Gly Met The: 
195 200 



Asn Pro Ser Leu Gin lie Leu lie Gly G1V ilj 
210 215 i 

Gly Asp Glu Glu Ala Arg Lys Arg Lys Val Gin 

225 230 ] 23 : |5: 

Arg Lys Gly Pro Pro Thr Phe Thr Cya A|a V< 
245 



Thr Glu Cys Arg Val His Gin Arg Leu A p Vi 
260 265 



Leu Ala Gly Lys Ser Ala Pro Phe Glu I: 
275 280 ! 



Asp Asp Val Pro His Lys Leu Val Thr PSro r]-€ 
290 295 



Glu Glu Glu Pro Ala Pro Leu Leu Asn Alrg #sj 
305 310 1 31! 
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3T25 

lie Asp Glu lie Gly 
175 

Ma Gin Arg Gly Val 
190 



hap Asn lie lie Lys 
205 



Glu Ser Val Thr Leu 
220 



I Lys Thr He Leu Glu 
240 



Glu Met He Ser Arg 
255 



Thr Val Asp Ala He 
270 



Gin lie Arg Gly Glu 
285 



Pro Leu Glu Asn Leu 
300 



Phe Val Ser Glu Leu 
320 



Leu Ser Asp Asp Glu Asp Glu Asp Phe Heu Jan He Arg Ser Asn Lys 

: -*hn •! . 335 



Ala Arg Ser Asn Thr Tyr Thr Ser Pro 
340 345 



Tyr Thr Tyr Asn Val Leu Glu Ala Asp jLeu 
355 360 ' 



Met Gly Leu Asp Asp Glu He Glu Val \1hx As? Asp Val Gly Glu Ala 



Asp Val He Leu Ala Ser Ser Ser Glu ^eu jfo 
385 3 90 ! 



Arg Arg Val Ala Lys Leu His Lys Leu 
405 i 



Ser Pro Val His Val 
350 



1 Gin Val Ala Glu Val 
365 



s Gin Asn Ser Ser He 
400 



: e Phe Val He Lys Ser 
415 
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Thr Thr Met Ala Gin Met Val Lys Ala Vaf Arc 
420 425 
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[jJT25 

[et lie Leu Gly Arg 
430 



Glu Ser Phe Gly Ser Ala Pro Lys Ala life Glu! 
435 440 



Asp lie Glu lie Lys Asp Asp Ala Pro GMi Ser| 
450 455 



Glu Leu Asp Ala Leu Glu Glu Val Arg Le§i Alkj 
465 470 | 47 v 

lie Pro Gly Gly Glu Pro Val Glu Leu Leju Pro' 
485 



lie Val Arg Gin Leu Glu Leu Val Glu Ser Tyr 
500 505 ' 



Asn Leu Gly Thr His Leu Asn Pro Arg Leu Glri 
515 520 



Ser Thr Lys Lys Thr Leu Thr Ser Ser Ser Ph 
530 535 



Gly Ser Met Gly Thr Thr Gly Thr Arg Lfeu Prh 
545 550 



<210> 84 
<211> 326 
<212> PRT 

<213> Arabidopsis thai i ana 
<400> 84 

Met Ala Val Ala Ser Leu Ser He Cys 



• Ala Arg Pro His Leu 
15 

Leu Leu Arg Asn Phe Ser Pro Arg Pro ILys rink val Ala Met Ala Ala 

20 25 I 

Met Ser Glu Asp Pro He Arg Glu Trp ] 
35 40 i 

Thr Gin He Thr Lys lie Gly Ser Val ply < 



'he Se 



jya Ser Ser Val Asp 
445 



Lys Pro Ser Leu Glu 
460 



He Glu Tyr He Val 
480 



Arg Arg Ser Asp He 
495 



Gin Leu Ala Val Glu 
510 



He Leu Pro Arg Arg 
525 



Gin Lys Ser Ala Asp 
540 



Phe Leu Lys Asp 



: ij= a Thr Glu Gly Lys Ala 



50 



55 



J Page 



ly Gly Cys He Abii Leu 
60 



10 
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Ala Ser Hia Tyr Gin Thr Asp Ala Gly S,er Phs ' 
65 70 



Arg Ser lie Gly Pro Ala Met Phe Glu §lw Gluj 
85 



Ala Met Tyr Glu Thr Arg Thr lie Arg 
100 105 



Gly Glu Leu Pro Thr Gly Gly Ser Tyr 
115 120 



Phe Gly Gly Ser Arg Gly Asn Gin Ala 
130 135 



Glu Met His Lys Ala Gly Lys Thr Ser 
145 150 



Asp Asn Thr lie Gly Ser Thr Pro Gin 
165 



Trp He Glu Phe Tyr Gly Glu Lya Arg 
180 185 



Ala Arg Asp Gin Tyr Gly Asp Ser Ala 
195 200 



Leu lie Gin Asn Met Ala Pro Leu Phe 
210 215 



Asn Asn Glu Pro Val He Leu Asp Pre 
245 



Glu Ala Asp Phe Gly Met Ser Trp Cys 
260 



Tyr Asn Ala Tyr Phe Lys Val Met Pro 
275 280 



Arg Arg Asp Leu Tyr Leu Leu Tyr His 
290 295 



Phe Gly Ser Gly Tyr Arg Ser Ser Alii 
305 310 



Ella II 



l|s 



lie Asn 
1*0 
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,125 

'he Val Lys Thr Asn 



Ma Leu Gly Leu Glu 



rdl Pro) jAsn Pro His Lys Ala 
110 



Met Glu Phe He Asp 
125 



Gly Arg Lys Leu Ala 
140 



Phe Gly Phe Glu Val 

160 



Thr Trp Ser Ser Asp 
175 



Tyr Gin Leu Lys Leu 
190 



Gin Lys Gly His Thr 
205 



=li| Val Val He Glu Pro 
220 



Jly AsiL -He Ala Tyr Asp Lys 
240 



la C^j Tyr Tyr Gly His Asn 
255 



f Phe Gly Glu Ser Phe 
270 



Ala Gly Tyr Glu Lys 
285 



3esr He He Asp Asp Tyr 
320 
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Leu Arg Met Leu Lya Ala 
325 



<210> 85 
<211> 78 
<212> PRT 

<213> ArabidopsiB thaliana 
<400> 85 

Met Leu Asp Thr Leu lie Gly Gly lie 
1 5 

lie lie Gly Thr Val Asp Gly Phe Ala 
20 25 

Asp Ser Tyr Gin Ser Cys Thr Arg Thr 
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35 



40 



Lys Leu Pro Thr ABn Leu Ser Arg Aen 



50 



55 



Ala Lys Glu Aan Gly Arg Arg Arg Arg 



S5 



70 



<210> 86 

<211> 306 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 86 

Met Ala Ala Ala Ser Leu His Thr Sen 
1 5 

Pro Leu Ser Lys Pro Ser Leu Lys Pro 
20 25 

Arg Asn Lys Gin Arg Asn Cys Val Se: 
35 40 

He Asp Leu He Pro Val Gin Ser Arj 
50 55 



1 GlyfGly He Ala Gly Ala 
15 



g Gly|lle Gly He Cys Pro 
30 

tp Cys"| Glu Glu His Lys Lys 
45 

Ala Ala Ala Val Lys 
60 

Asp Arg Glu 



Pro Arg Ser Phe Leu 



is Aa& Ser Gin He Leu Leu 



ra Alk Leu He Arg Asp Glu 



f Thr Asp His Clu Glu 
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Gly Ser Val Val Val Met Ser Thr Glu "h 
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Ser Val Val Val Gly Phe Ser Ala Ala 



Leu Glu Gly Phe Pro Ser Ser Ser Ser 
100 105 



Glu Lys Arg Arg Glu Aan Glu Glu Met 
115 120 



lie Asn Ala Thr lie Val Leu Ala Ala 
130 135 



Leu Leu Thr lie Asp His Asp Tyr Trp: 
145 150 



lie Leu Arg Tyr Ala Pro Gin His Ash 
165 



Leu Lys Gin Asn Pro Val Leu Ala Lys 
180 185 



Tyr Ser Val Gly Asp Trp lie Ala Glri 
195 200 



Phe Glu He Asp Arg Ala Arg Thr Leu 
210 215 



Thr Leu His Gly Ser Leu Ser His Phe \. 
225 230 " 



Leu Phe Pro Phe Gin Asp Trp Trp Val 
245 



Asp Gin Thr Val Trp Ser Ala He Trj 
260 26* 



Leu Gly Phe Leu Arg Phe Glu Ser Pro 
275 280 



Lys Ala Thr Phe Leu Pro Met Leu Thr 
290 295 



Leu He 
305 



* : Ser 



ST25 

Val Asp Gly Asn Glu 



Glu Gly Gin Leu Ser 



Ala. Asp Leu Gly Asp 
110 



Met He Asp Arg Thr 
125 



Tyr Ala He Thr Lys 
140 



:Trp Thr Leu Phe Glu 
I 160 



T p lie :Ala Tyr Glu Glu Ala 
175 



He Ser Gly Val Val 
190 



fllrs Ty Glu Gly Lys Pro Leu 
! 205 



Gly Leu Val Gly Phe 
220 



• Tyr. Gin Phe Cys Glu Glu 
240 



al Prr> Val Lys Val Ala Phe 
255 



.an SeV He Tyr Phe Thr Val 
270 



le sdr He Phe Lys Glu Leu 
i 285 



r al Gly Ser Phe Gly His Leu 
300 
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<210> 87 
<211> 178 
<212> PRT 

<213> Arabidopsia thaliana 
<400> 87 

Met Gin Tyr Tyx Glu Asn Arg Glu Lye 
1 5 

Gly Gin Arg Aan Gly Tyr Gly Gin Ser 
20 25 

Tyr Gly Gin Ser Gin Ser Arg Gly Gly 
35 40 

Glu Gly Tyr Asn Gin Asn Arg Glu Gly 



50 



55 



Pro Val Tyr Gly Leu Ser Pro Thr Leu 



65 



70 



Phe Leu Asp Gly Leu Phe Lys Gly Gin 



Gly Leu Gly Thr Phe Leu Gly Gin His 
100 105 



Ser Gin Gly His Gly Lys Leu Leu Gly 
115 120 
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!Arg Ser His Gly Gly 
80 



His Glu Thr Asn Ser Gly Leu Asn Gly 
130 135 



Gly Glu Lys Lys His Arg Arg Lys Sex 
145 150 



3j Asp Gin Lys Lys Thr 

' ! 125 



Sliii Hi 

i is 



Asp Gly His Gly Ser Gly Asn Glu Ser; fely Sei 
165 



<210> 88 
<211> 202 



:I§euGLy: Met Phe lie Asn Asn 
140 



3 Lys Lys Lys Asn Lys 
160 



Ser Ser Gly Ser Asp 
175 
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<2\2> PRT 

<213> Arabidopsis thaliana 



<400> 88 

Met Gly Cya Val Arg Cys Lys Ser Ser 



Asn Ala Phe Glu Ser Val Asp Glu Ser 



Glu He Ser Ser Arg Arg Ser Phe Val 
35 40 



Lys Leu Glu Arg Lya Lys Ser Gin Val 
50 55 



Thr Ala Ser Ser Ser Ser Val Asp Asp 



Ser Lys Ser Leu Thr Asp Asp Asp Leu 



Asp Leu Gly Phe Gly Phe Ser Tyr Asp 
100 105 



Thr Leu Pro Ala Leu Glu Leu Cys Tyr 
115 120 



Asp Asp Lys Gin Asn Lys Ser Pro Glu 
130 135 



Pro Ser Pro Pro Leu Val Thr Ala Thr 
145 150 



Ser Ser Pro Gly Asp Asn Pro Asp Asj 
165 



Trp Ala Gin Ala Val Ala Leu Leu Arc 
180 is; 



He Thr Asn Trp Leu Trp Thr Ser Thr' 
195 200 
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<210> 89 
<211> 638 



Gly 



Trp Gin Thr Ser Ala 



Asn Glu Ala Trp Val 



Glu Gly Ser Arg Lys 



Leu Glu Gly Tyr Val Glu 



Lye Asp Asp Leu Thr Arg 



Leu Arg Gly Cya Leu 



Pro Glu Leu Cys Asn 
110 



Met;' Ser Gin Lys Phe Leu 
125 



Self: ser Val Glu Asp Cys 
140 



1# 



'al Ljjis' Ala Arg Leu Lys Tyr 
175 



4- Val Phe Met Arg Ala 
190 



Ala Asn Trp Lys He 
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<212> PRT 

<213> Arabidopsia thaliana 



<400> 89 



Met Ala Val Asp Ser Arg Met Asp Leu Leii 



Met Arg Ala Ser Leu Gin Lys Ser Glh 



Ser lie Leu Gly Ser Phe Asp Ser Arg 



Met Arg Pro Thr Gin lie Arg Thr His 



Asn lie Asp Arg Thr Leu Lys Ala Ala 



Asp Leu Leu Arg Gin Ala Glu Thr Lys 



Asp Leu Glu Ser Tyr Leu Asp Ala I.li 
100 105 
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Arg Tyr Phe Met Ser Asn Lys Ser Phe 
115 120 



Asn His Ala Asn Ser Leu Leu Ala Lys 
130 13S 



Glu Phe Lys Gin Leu Leu Ala Ser Tyr 
145 150 



Arg Leu Phe Asp Gly Leu Pro Asn Se 
165 



Asp Gly Gly Gly Lys Pro His Gly Gl} 
180 



;Glu Arg Ala Val Leu 



Thr Asp Asn Val Val 



Ala Leu Glu Thr Ala 



lie; Arg Lys Ala His Glu 



Va.DiLlle Leu Ser Gin Phe 



Leu: Lys Gly Pro His Glu 

lii 



Glnu;Leu Arg Lys lie He 
110 



Thr Ala Ala Tyr Thr Leu Pro He Leu 
195 200 



Leu Leu His Asp Leu Ala Gin Gin Me 
210 215 



SejipSer Asp Gly Val Leu 
125 



Glijn.; Ser Lys Leu Glu Glu 
l'. 140 



Ser LyiBi Ala Val Glu Pro Asp 
" 160 

W,l 

fieii AEg Pro Ser Ser Asp Gly 
175 



Hite; Asn Asp Asp Ala Glu 
190 



2 Pro Ser Arg Val Leu Pro 

i h t 

; VaL Glm Ala Gly His Gin Gin 
11 220 
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Gin Leu Leu Gin He Tyr Arg Asp Thr Arfl^er. 
225 230 ; 



Ser Leu Lya Lys Leu Gly Val Glu Lys jLe? x! 

245 .. -25 )| 



Arg Met Gin Trp Glu Val Leu Glu Ala ;iy z\ 
260 265 ' 



Phe Met Arg He Ala Val Lys Leu Leu.-Pte! 
275 280 ; J 



Cys Asp Gin He Phe Arg Gly Phe Asp 1 Sefi 
290 295 



Ala Glu Val Thr Val Ser Ser Val Seri-M^ti 
305 310 



Ala He Ala Arg Ser Lys Arg Ser pro! Glu 
325 



Asp Met Tyr Glu He Met Arg Glu Leu^Hf.S' 
340 3£g' " 



Phe Lys Gly Lys Ala Cys Leu Glu He!? 

355 360 ,j l 



Thr Lys Arg Leu Ala Gin Thr Ala Gin. <3[Lv 
370 375 ! 



Glu Ala Val Glu Lys Asp Ala Thr Lys; TttH 
385 390 111 

;j ji : 

val His Pro Leu Thr Ser Tyr Val He ij}sit 
405 i : 



Asp Tyr Qln Thr Thr Leu Lys Gin iLe-ji |hfe 
420 $2$ 



Asp Asp Ser Asn Ser Gin Leu Ala Ser iF^L 
435 440 :; :: 



Ala Leu Gin Asn Asn Leu Asp Gly Lys 

450 455 : ; !| 



SeriLys Glu Asp Val Gin 

Mj 255 



Ala Leu Thr His Leu Phe Leu Met ksh 

465 470 ; i; 



•I ?! 

i; ;i 
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3T25 

he Val Leu Glu Glu 
| 240 



Gly Asn Trp He His 
270 



Al;a 



Thi 



Gly Glu Arg Gin Val 
285 



Ser Asp Gin Cys Phe 
300 



Leu Ser Phe Gly Asp 
320 



Leu Phe Val Leu Leu 
335 



Glu He Glu Thr He 
350 



Asp Ser Ala Thr Gly Leu 
365 



Tiijb Phe Gly Asp Phe Glu 
380 



Val Leu Asp Gly Thr 

3'9jfe 40 0 



Glu Phe Gly Asn Gly 
430 



Met Arg He Met Gin 
445 



3 Gin Tyr Lys Asp Pro 
460 



lie His Tyr Met Val Arg 
480 



W! 
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Ser Val Arg Arg Ser Glu Ala Lys Asj> bL« 



Gin Arg His Arg Arg He Val Gin Glh jHi 
500 



Val Ala Trp Thr Lys lie Leu Gin set iSerj. SerJ Ala Gin Gly Leu Thr 



Ser Ser Gly Gly Gly Ser Leu Glu Gly !jSly; : AsnJ Ser Ser Gly Val Ser 



%9 ) 



3|;Ala 



PROV 

|jLe\ 
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ST25 

Gly Asp Asp Trp Val 
495 



Asn Gin Tyr Lys Arg 
510 



Arg Gly Leu Leu Lys Glu Arg Phe Lys i Met!; Phej 



Glu Leu His Gin Arg Gin Ser Gin Tipj' : Tlu[! Val 
565 



Arg Glu Ser Leu Arg Leu Ala Val AJ 
580 



Arg Ser Phe Leu Lys Arg Phe Gly P: 
595 600 



•oi -Lkiit Va| Glu Ser Gly Lys Asn 
• : 605 



Pro Gin Lys Tyr He Lys Tyr Thr AiLaj 



Gly Glu Leu Phe Glu Gly Lys Ser M 
625 630 



<210> 90 
<211> 526 
<212> PR.T 

<213> Arabidopsis thaliana 
<400> 90 

Met Asp Pro Trp Ser Trp He Cys 



Ser Glu Ser Asp Ser His Ala Val phe 
20 



Arg Ser He Lys Leu Arg Ala Glu Arg 



itiiflsn Gl i; Pro Arg Arg 

:: 63]S- 



Asn Met Gin Phe Asp 

.: 560 



Pro Asp Thr Glu Leu 
575 



Leu Leu Pro Ala Tyr 
590 



L\i Asp.: Leu Glu Arg Leu Leu 
620 



jeu Prjd Glu Asp Pro Glu Phe 

1<3 



31 n LSli . 



Ala Gly Asp Leu Thr 
30 

rjir L su Gly Ser Asp Gin Glu 

ji 

P.age 



Best Available Copy 



Ser His Ser Leu Thr Phe Thr Val Val 
50 55 

Lys Ser Ser Thr He Trp Val Ser Asn 



Lys Pro Phe Leu Pro L.eu val Leu Glh 
85 



Arg Ser Pro Thr Thr His Asp Gly Alja 
100 iop 



Glu He Lys Pro Ser Pro Val Ser Trjp 



Glu Ser Phe Ser Ser Val Phe Asn Lgu 
130 135 



Trp Leu Cye Val Phe Asp Ala Pro S^ 

145 150 •; 



Gin His Leu Leu Gly Pro His Val Asn 
165 



Pro Val Leu Arg Thr Phe Leu Val Ser 
180 • 



Cys He Val Arg Ala Ala Ser Tyr Ale 
■ 195 200 ■■ 



j|GlU|i 



■ibrf 



^eujlLeu, 

96 • 



Lva Glu He Gly Leu Gly Asn Leu 
210 215 



Leu Met Pro Arg His Ser Leu Gly 



Gly Leu Trp He Leu Lys Gly Tyr 
245 



Ph{: 



Thr Aen Asn Ser Ser Asn Glu Val Hi 
260 



Phe Val Glu Pro Lys Glu Ala Val 
275 290 



Gin Ala Glu He Leu Val Gin Phe Gl 
290 295 



S C25 

Gly Phe Asn Leu Leu 



j :o Leu Ser Ser Glu 



din Glu Leu He Thr 



Phe Glu Gin Leu 
110 



, .sp Ser His Ser Pro 
125 



Thr Arg Leu Phe 



i HI 

ib o :J 



let* sei 



I 



I 

agej 

r 

;.;! 
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Sly Ser Phe Phe Phe 
160 



thr Cys Gin His Ala 
175 



7al Asp Ala Glu Leu 
190 



Lys Trp Met He Ser 
205 



Gin Phe Ser Ser Ser 
220 



Ala Thr Glu Ala His 
240 



Leu Ser Met Asn Val 
255 



He Val Lys Phe Pro 
270 



Ala Leu Ser His Gin 
285 



Val Lys Phe Tyr Glu 
300 
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047 

Asn Tyr lie Lys Val Asn Ala Arg Val 
305 310 



Ser Lys Leu Gly Phe His Lys Gly Gly vaiL-: 
325 ' ii);. 



Ala Asp Cys Tyr Ser Glu Glu Arg Tyr 
340 345 



Trp Leu Gly Pro Glu Leu Gly Ser Se 
355 360 



Gly Arg Ser Thr Lys Asn Glu Glu Ar 
370 375 



Leu Lys Gly Asn Phe Gly Lys Gly Lya 
385 390 



Arg Ala Arg Met Ala Thr Lys Arg Lys 
405 



Gin Glu Ser Glu Gly Asn Ala Ala Vc 1 
420 



Arg Glu Ser Gly Gin Glu Val Thr Thr 
435 440 



Glu Gly Leu Lys Asn Val Phe Thr L 's 
450 455 



Arg Asp Glu Tyr Gly Asp Glu Val GO.} 
465 470 



Glu Gly Ser Val Leu Lys Trp Arg L 
485 



Tyr Trp Pro Asn Lys Leu Asn Thr 
500 



Glu Trp Cys Asp Glu Val Asp Leu 
515 520 



<210> 91 

<211> 306 

<212> PRT 

<213> Arabidopsis thaliana 
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e Arg He His Val 
320 



1 Glu Asn Gin He 
335 



Ler Gly Leu Ser Leu 
365 



Blu Val Thr Arg Val 



sp Trp Arg He Glu 
415 



a a Val Leu Tyr Asp 
430 



>ro Lys Pro Asn Gin 
445 



31 y Met. Val Phe Gly 
160 



Val Gly Arg Glu Met 
480 



Lys He Trp Leu Thr 
495 



Glu Thr Arg Cys Val 
510 



Pro Thr Ser 
525 



Iff i 
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<400> 91 

Met Glu Val Pro Val lie Asn Arg lie 



Aan Ser lie Asn Asp Pro Ser Phe Leu 



Gly lie Gly Lys Leu Hia Gin Ala Tyr 
35 40 



Leu lie He Ala Phe Leu Ala Tyr Phe 



Asn Ser Leu Val Val Arg Leu Arg Lye 



Pro Thr Leu Phe Asp Asp Tyr Asp Ser 



Ser Thr Val Ser Ser Asp Asp Glu Lys 
100 105 



Asp Glu Asp Glu Asp Val Asp Ser He 
115 120 



Gly Gly Phe Arg Val Arg Gly Ser As£ 
130 135 



Gin Gly Asp Asn Gly Asn Cys Thr Trjb 
145 150 



Ser Phe Gly Asp Leu Phe Ser Trp Pro 
165 



Ser Gly Val Val Lys Leu Trp Asp Hib 
180 



His Glu Asn Val Val Ala Thr Phe Leu p 
195 200 



Ser Pro Phe Phe Trp Ala Ala Glu Lys : 
210 215 



Val Lys Ala CyB Asp Pro Arg Ala Gl 
225 230 
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le Glu Val Gly He 



er Val Ala Val Ser 



rp Lys Trp Gly Ala 



he Val Ser Lys Leu 



'al Ser Val Ser Ser 



' Val Ser Cys Ser 



lu Asp Glu Ala Asp 
110 



Vrg Arg Arg Val Asn 
125 



ksp Asp Asp Asp Asp 
140 



Arg Arg Tyr Ser Gly 
160 



Gly Gly He Gly Ser 
175 



He Asp Gly Asp Asp 
190 



Tyr Asn Ser Thr Ser 
ill 205 



I Val Asp Ala Val Lys 



j Met Pro Ala Leu Leu 
240 
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Ala Glu Trp Arg Gin Pro Gly Arg Leu 
245 



Asp Thr Gly Gly Val Glu Lys Val Tyr 
260 265 



Glu lie Ala Val Gly Asp Leu Arg Lys 
275 2B0 



Leu Thr Glu Cys Glu Ala Glu Thr Trp 
290 295 



Ser Gly 
305 



<210> 92 
<211> 332 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 92 

Met lie Ala Leu Ala Ala Ser Ser Leu 
1 5 

Phe Asn. Arg His Phe Arg Phe Arg Lev 



Gin Ala Ala Val Ser Pro Ser Ser Sei SBp! 



Ser Gly Phe Asp Leu Ser Ser Leu Glvi 



50 



55 



Ser Asn Gly Val Lys Glu Ala Leu Asi 
S5 70 

Ala Lys Lys Trp Ser Ser Gin Pro Ty : 
85 



Leu Arg Glu Leu Thr Thr Leu Gly 11 
100 10 



lie Pro Ser Val Arg Asn Asp Ala Ala 
115 120 
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asn He He Gly val 
255 



ilsp Asp Val Ser Gly 
270 



-ly Val Leu Thr Asp 
285 



i.la Asp Val Leu lie 



Asm i Thr Pro He Ala Ser 



*rg Asn Pro Leu He 



Ser Pro Thr Ala Ser 



He Asn Lys Lys Asp 
60 



Ser Glu Glu Gly Trp 



• Arg Arg Thr Thr Ser 



t| Ala Glu Thr Leu Ala 
110 



■Phe Thr Val Val Gly 
125 
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Ser Thr Gly Phe lie Ala Val Leu Ala Gl || 
130 135 



Gly Phe Phe Val Pro Tyr Leu Val Gly Sea| 
145 150 



Ala Val Gly Ser Val Ser Pro Gly Leu Lei 
165 "17 Jf 



I'M 



Phe Ser Thr Phe Phe Pro Asp Tyr Gln.GljW 
180 185- 



Ala Ala His Phe Leu Val Ala Tyr Leu II E 
195 200 



,eu Pro lie Leu Gly 
jj| 205 



Tyr Ser Leu Asp lie Gly Lys Glu His.Vc 
210 215 



Leu Ala LyB Leu lie Tyr Ser Gly Lys: Le| 
225 230 ' 



Arg Leu Ala Ala Val Ala Met Ala Gly LsMaI] 
245 ' 



Tyr Asp Lys val lie Gly Gin Ser Ala AM L4B 

260 265! m "' 1 " : !il 



Phe He Aan Arg Ser Gin Pro Lys lie ; 
27S 280 



Leu Thr Arg Trp Ala Val Leu Tyr Sejf . 
2 90 2 95 



Lys Thr lie His Glu Ala Leu Met Ala 

305 310 ' ! 



Val Leu Glu Cys He Gin Thr He Glu 1 
325 



<210> 93 

<211> 130 

■c212> PRT 

<213> Arabidopsis. thaliana 



111 ' 
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047 r E-2Ppjft.Q^ 

Met Ala Ser Pro Lys Ser Pro Thr Arg PrJ | fftiifi 

1 s .- iolf 



Pro Asn Phe His Asp Phe Leu Pro Thr Metf 
20 25 j jj 

Glu Gly Leu lie Gly Glu Leu Cys Asn ! Gi|H phe 
35 40 . ! ' '' 

Arg Glu LyB Gly Val lie Thr Phe Glu ! 

50 55 ; ; 

Ala Val Leu Gly Leu Gly Asp Leu Thr j Aajp |§3tL|ij 



lie Lys Glu Gly Asp Phe Asp Cys Asp=Gl| 

85 . ; 9*1 II i I; 



Phe Cys Val Leu Met Phe Arg Leu Ser! Pf U 
100 1Q5; 1 Jj) i , 



Arg Cys Leu Val Thr Glu Val lie Glu' GJf 
115 120 



Arg His 
130 



<210> 94 

<211> 108B 

<212> PRT 

<213> Arabidopsis thaliana 



In Gin Asn Pro Gin 



ly Asn Leu Gly Gly 



jlu Leu Leu Met Asp 
j] 45 



Arg Arg Asn Ala Ala 
0 

sp Val Arg Cys Met 
80 

i£.eu Asn Gin Met Glu 
95 



; peu Met Glu Ala Ser 
110 



Phe Gly Phe Thr Arg 
125 



<400> 94 

Met Gly Leu Leu Lys Thr Ser Trp Leiji : 



I Leu Phe Trp Val Val 



Ser Ser Pro Leu Cys Phe Arg Phe His 

20 25 

Ser Val Lys Phe Leu Lys Ala Pro Pro 

3 5 40 :•' 

Ala Lys Phe Ser Phe Leu Ala Phe Glu 

SO 55 :.' j 



■ Tyr Gly Ser Glu Lau 
30 

I Ser Arg Phe Thr Ser 
J 45 

Asn Arg Thr Cys Ser 
60 



M ii 
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Ser Cys Lys Phe Arg Cys Lya Leu Asp As] 
65 70 



His Gin Arg Lya Val Ser Tyr Ser Lya Lei 



Leu Glu Val Cys Ala Asn Arg Met Hi;s Gl 
100 105 



Asn Trp Thr Val Asp Thr Val Ser Prlo Tfi 
115 120 



Met Pro Phe Thr Ser Ala Gin Asn Val Se 
130 135 [ 



Glu Pro Cys Val Gly Arg Gly Gly Phe Gl 
145 150 ; 



Cys Asp Leu Leu Val Tyr Gly Ala Gly G! 

165 I- " 



Thr Val Leu Asp Gin Tyr Leu Arg Tyr 
180 185 
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Q.e Ser Leu Asp Cys 



flsp Gly Asp His Thr 



Sly Cys Asn His Tyr 
1 110 



jifhe Val Thr Ala Ser 
125 



sn He Thr Phe Thr 



|£er Ser Val Asn Ser 
160 



ftle Pro Ser Ser Phe 
175 



Leu Val Gly Leu Ser 
190 



Pro Aap Ala Gin Tyr Gly Arg He Val lis 
195 200 



et Asn Lys Ser Val 
205 



Cys Ser Asp He Ala Gly Asn Asn Phe iM, 
210 215 



Ala Leu Gly Ser Arg 
13220 



Phe Phe Val His Phe Asp Arg Arg Alsn 
225 230 



fval Asn Leu Arg Thr 

'' 240 



If Gin Thr Arg Thr Val 
255 



Gin Ala Thr Asn Asp Asn Asn Lys lieu , 
260 2>5 



1 Tyr Leu Tyr Phe Ser 
' 270 



Glu Pro Val Leu Asn Ser Ser Ala Glu : 
275 280 << 



J Arg Arg Leu Asn Thr 
285 



Asn Gin Gly Asp Leu Leu Pro He Asp i 
290 295 ; 



tlThr Asn Gly Abu Arg 
| 300 



Arg Phe Ala Phe Met Val Thr Asn thr " 
305 310 



J Arg Ala He Val Thr 
320 
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Val Thr Leu Asp Ser Asn Ser lie Arg- Seri 
325 ■ 330 



Ser Pro Thr Ala Pro Leu Thr Phe LeU Tyt 
34 0 34|5 



val lie Leu Aan Thr Thr Ser Gly Met Arg 
355 360 



Pro Val Trp lie Lys Phe Met Lye Pro Val 
370 375 
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'is Gly Thr Pro Ala 
335 



Glu Arg Pro Hi a 
350 



Lys His Thr He 
365 



Ely Phe Asn Ser Ser 



Phe Val Ser He Ser Gly Gly Tyr Leu As] 

385 390 ': :,. .. 

If 

Gly Ser He Tyr He Val Tyr Val L^s AlM|jA|ljJ ! | 
405 41 R HOP 



'he Glu Glu Leu Ser 
400 



Ser Thr Leu Ser 
415 



He Lys He Pro Glu Asn Val Thr Gin. As© 



420 42h { ] j; [;] 430 



a Gly Asn Lys Aan 



Leu Ala Ser Asn He Leu Lys Val Lys Hi's 1 Tynijlser Val Pro Met He 
435 440 ;T J ;1^. r 445 



Ser Ser Val He Ser Trp Val Thr Thr TyrM ijilljphe Leu Val Thr Ser 
450 455 \ ' M|T PJ460 

III' 

Phe Val Ala Gly Leu Leu Thr Leu Ser Thim MS f Ser Leu Tyr Ser Leu 

' "' " 480 

Gly Ala Phe Pro Arg Pro Ser Pro Tyr LaU EMBfSer Asp Pro Thr Arg 
485 j. . 49|p1 F|§ ! 495 

ill : 

Asn Leu Phe Arg Thr Ala Cys His lie GlliM mlfejiphe Ala Leu Thr Arg 

500 5|Q5 \ j I 510 



Trp Leu Pro Val Thr Leu Pro Val Aep 1 
515 520 f 



j Glu Leu Val Arg Gly 
525 



He Gin Trp He He Pro Tyr Phe £ro Ljaji Trp Glu Thr Lys He 

530 535 '.i if J Il[j}:540 

Jill 

Lys Glu Gin He Met Val Ala Thr Ser P-rtp Tvjii lie Gly Pro His Ser 
545 550 (US |3i$. 560 



Phe He Ser Lys Thr His Asn Asn Mjet 
565 



! ! Leu Lys Thr Ser Thr 
>J!||(|;|j- 575 
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Asn Ala Glu Ser Val Phe Gly Leu Ptfp Leu. 

580 5825 



Leu Phe Phe Glu Thr Ser Asn Leu. Lys Pr5; < 
S 9 5 600 



Gly Leu Pro His Ser Thr Val Trp Arg Ask* 1 
610 615 



Trp lie Ala lie He Gly Gly Ser Leu Vc 
625 630 



Ser Leu lie Leu Lys Phe Lys Lys AL'a Hi: 
645 



Phe Gly Ala Phe Val Phe Pro Arg P^e G! 

660 6*65 



Ala Leu Pro Ser He Cys Lys Ala A^a Ar< 



Phe Lys His Gin Gly Ala Ala Glu Ala SeJ 
690 695 
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&T25 

la Met Glu Tyr Arg 
590 



|Vla Glu His Val Leu 
605 



fepksn Arg He Met Phe 



Leu His He Val Leu 
640 



Glu LyB Lys Arg Ser 
655 



Val Leu Cys Val Val Ala He Leu Leu LteU 
705 710 



Ser Val Gly He Thr Phe Gly Lys Leu 
725 



Gin Glu Gly Gin Thr phe His Trp Tyr qij 



Leu Gly Pro Gly Lys Arg Gly Gin Trp 
755 760 : 



Val Tyr Leu Thr Arg Leu Gly Pro 
770 775 



Pro Lys Tyr Met Leu Thr Gin He 
785 790 



Gin Asp Asp Arg He He Ala Ser 
805 



Ala Pro Cys He Gin Lys Leu Phe 
820 



Mi 



'jsp 



li^vlsPhe Leu Leu He Leu 
670 



jiLeu He Gin Gly Tyr 
685 



jllle Val Gly He Leu 
|| !700 



!Tyr Lys Glu He His 
1 735 



I Leu He Arg Val Thr 
750 



' iTiftBiLys Thr Glu Asn Ser 

flji 765 



LjAsp Leu Arg Gly Pro 
llll! 780 



i Asn Glu Asp Ala Glu 
815 



j Arg He Tyr Tyr Thr 
830 
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047J-E2F-B. 

Phe Leu Glu Thr Val Ly8 Arg Val Cys Ueujl* 
835 840 j n 

1 ifUIJ 

Phe Leu Asp Asn Glu Thr Ala Lys Thar Proi II 



1 ■ IfM 

He Thr Ser Phe Gin Leu Phe Phe Le*u Leu Lg 
865 870 jf ■ IHftH 

Lys Lys Lys Val Gin Leu Val Glu lie He jje 
885 '! e.9fllfll! 



Leii 



it Ui 



Gly Val Phe Ala Ser Cys Leu Met L^u , . 

900 905 ill || j|; 

Ala Ser Gly Lys LyB Leu Gly He phe Me_ |U _ 
915 920 .[ . ■' II. II 1 1 

! ij| 

Gly Phe He Met Leu Met Cys Asn Glu Trjfl & 

930 935 ! -Hi I 111 

.i 

Thr Lys Arg Leu Asp Gin He Asn Aarg Sejjj IeIiL 
945 950 j Jjlfflff 

.} j J 

Met Phe He He Gly Leu Ala Ala lieu Il'js 
965 f 9Tjd 

I ji 

LyB Asn Lys He Pro Val Ala Gin lieu GiU 
980 985 llT 
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Ser Ser Gly Ser Arg 
1005 



ys Gin He Arg Glu 
1020 



Gly Gly Thr Thr Pro Glu Phe Arg fTyr 

995 1000 1 • jfj' 

I ill 

Ser Ser Gly Ser Leu Asp Lys Pro Trpjfj 

1010 1015 '; j II || 

! m 

Met Ala LyB Ser Ser Phe Thr Arg Asp; Aity. ! ler Asn Ser Lys Val 
1025 1030 f ■ i jin : 1035 

* -11 N 

Pro Ser Asp Pro Ser Cys Ser Lys Ser! -blkl Trp Ser Ser Ser He 



;t25 

.le He Ala Gly Ala 
845 



Val Val Leu Leu Ser 

1:60 



ys Lys Pro Phe He 
880 



He Ala Cys Gin Val 
895 



Lys Asp Phe Pro Glu 
910 



Val Leu Phe Leu He 
925 



Ser Leu Tyr Lys Gin 
940 



Leu Ser Gly Leu Lys 
960 



■Pro Gin Lys Met He 
975 



|Arg Ser Ser Ser Asn 
990 



Trp Gly Thr Lys Thr Ser Gly Ser . Ser! j 
1055 1060 

Asp Tyr Lys Ser Arg Pro Lys Gly Lei 
1070 1075 



jys Glu Ser Ser Ala 

! 1065 



nys Asp Leu Glu Ala 
1080 



Bes*-Avartafo+e-Gopy • 



lie Phe Ala Ser Lys 
1085 



<210> 95 

<211> 271 

<212> PRT 

<213> Arabidopais thaliana 

<400> 95 



I HI 



Met Gly Leu Leu Ser Leu Glu Asp Tlx:!!. 

• :•• lip 



Arg Lys Asn Ala His Phe Met Leu viL-A&p; 



20 



Thr Glu Lys Val Lys Asa Cys Gin Ser : I^e 
35 40 

Val Lys Trp Arg Leu Val He Arg L 
50 55 

Leu Ser Phe Val Leu Glu He Thr Asp :03 
65 70 



Trp Asp Val Lys Phe Asn Phe Lys I le! &I 

' 9C 



Pro Asp Tyr Cys Phe Val Leu Val Gly fl. 



Ser Gin Gly Leu Ala Asn Phe He Ser^H 
115 120 '■ 



Phe Leu Val Asn Asp Lys Ala Gly the! fch 
130 135 



Gin Pro Asn Phe Pro Val Thr Arg 
145 150 



Glu Arg Phe Lys Leu He Glu Phe 
165 



Trp Lys He Thr Gin Phe Ser Ser 'Phfei j|A 
180 i LBS I: 



031 18.10.2002 16:54 



m 



Glu Lys Leu Lys Asp 



Met Ser Lys Leu Leu 
30 



Phe Gin Val Ser Gly 
45 

Gly Arg Lys Asp His 
60 

irys Thr Gly Ser Thr 

.] 80 

Val Pro Gin Thr Gly 
95 



Asn Glu Lys Lys Arg 

: HO 



iGlu He Ser Asp Val 
140 



Glu Glu His Ser Ser 
190 



Best Available C< ?|W !|j 



047 

Tyr Glu Phe Thr Val Gly Pro Arg Arg Tip 
195 200 



Lys Gly Asn Gly Asp Gly Lys Gly As| i S&c 

210 215 "- !; 



Ala Ser Asp Tyr Val Thr Asn Gly Pj 
225 230 



Tyr Lys Leu Arg Val Leu Asp Gin Le 
245 



Gly Met Cys lie Tyr Thr Leu Asn S6r-'Leu 
260 265 : . :l 



<210> 96 
<c211> 137 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 96 

Met Glu Asp VaL Lys Gly Lys Glu 



Asn Lys Val Ser Asp Glu Met Glu Ser.'Gllu 



Lys Tyr Gly Gly Leu Leu Pro Lys ilys 



His Glu Arg Ala Phe Phe Asp Ser Lla : 
50 55 



Lys Gly Gin Lys Pro Lya Gly Pro 



Gin Pro Thr Pro Gin Gin Gin Pro 
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Lit 25 

t eu Val Met Tyr Pro 
205 



i\ftx Leu Tyr Leu Phe 



3;Ly Thr Leu Ala lie 
240 



Ssn His Cys Glu Thr 
255 



Pyr Thr Phe Phe 
270 



Ser Gly Glu Thr Glu Asp Thr Glu 
100 



Asp Gin Ala Cys Ala Ser Ala Val 
115 120 



Asp Ala Pro lie Asp 



ksn Ala lie Lys Lys 
30 



JLeu lie Ser Lys Asp 



Ala Lieu Gly Lys Gin 



, Leu Arg Pro Lys Leu 

! 80 



[Arg Met Ala Tyr Ser 
95 



^4 



Asn Glu Ala Pro Asp 

I' III III 



Best Available Copy 



047 

Gly Gly Ala Lys Asp Aan lie Lys SeJr : 
130 135 



<210> 97 

<211> 340 

<212> PRT 

<213> Arabidopsia thaliaria 

<400=» 97 
Met Met Phe Ser Val Thr Val Ala 13 



He Tyr Arg Ser Phe Lys Pro Pro Pio 'P? 

20 Zl '\> 

. ']\\ 

Asn Gly Pro Pro Val Thr Ser Pro Arg '■ 'p. 



35 



40 



Tyr Leu Ala Tyr Arg Glu Ser Gly Vair^3p : 
50 55 



Lys He He Val Val His Gly Phe Am!;Se£ -Lys Asp Thr Glu Phe 



Pro lie Pro Lys Asp Val He Glu G 



Tyr Asp Arg Ala Gly Tyr Gly Glu Sejg;'.|.i 



i'j 

Val Lys Ser Glu Ala Tyr Asp He dl'ri j dllip. KeiJi'iAla Asp Lys Leu Lys 



He Gly Pro Lys Phe Tyr Val Leu Gly, 



Val Tyr Ser Cys Leu Lys Tyr He :Proi 
145 150 ; 



Leu Met Val Pro Phe Val Asn Tyr 

165 j 



Lys Leu Ser Lys Ala Leu iGlu Leu 
180 ! 



mm 

It ' 



it 



033 18". 10.2d02 16 



Leu He Gly Tyr 



lie Cys Gly His Pro 



Ijjeu Ser A3p Gly Arg 

life 45 

f I Asp Asn Al a Asn Tyr 
60 



luiHeiii Etuy-liHe Tyr Phe Val Phe 

MB 

L - Ll jHis Pro Ser Arg Thr 
s 110 



I j 125 
iP 

efserHLeu Gly Ala Tyr Ser 

UU '\K 140 

Id 

*?Leu Ala Gly Ala Val 
160 



rr.p|tM*;Lys Val Pro Gin Glu 



Ptaofl Hvfij Lys Asp Gin Trp Thr 
■: nun I-. 19Q 



Best Available Cfop; 



Phe Lys Val Ala His Tyr Val Pro Tri 4,e 1 
195 200 I ! : 



Gin Lys Leu Phe Pro Ser Ser Ser Me 
210 215 



Cys Ser Asp Lys Asp Leu Val Val I 
225 230 



Arg Pro Gly Leu Glu Lys Val Arg G! 
245 



His Arg Asp Met lie Ala Gly Phe . 
260 



Ljy 

■ 

'i 

I 



i 
i 

Glu Leu Glu Asn Pro Phe Ala Glu 
275 280 



Gin Gly Met Glu Asp Arg lie He Efrq:Ti' 
290 295 



Ser Glu Lys Leu Pro Trp He Lya TyrjiHL 
305 310 <; 



His Leu Leu Asn Ala Glu Glu Glu Liffe ; G fsl 



Leu Leu Val Asn 
340 



<210> 98 

<211> 326 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 98 

Met Thr Asn Gly Gly Arg Gly Ser 
1 5 

Arg Glu Ser Gly Gly Arg Asp Leu 
20 

Val Gin Lys Arg Asn Pro Asp Leu 



crar i pi y! 
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Trp Trp Leu Thr 
205 



ly Asn Asn Ala Leu 
20 



.ys Met Glu Asn Pro 
240 



. \sp His Glu Cys Leu 
255 



^lu Phe Asp Pro Thr 
270 



!er Val His Val Trp 
I 285 



ile Asn Arg Tyr He 

ioo 



r al Leu Gly Tyr Gly 
320 



Asp He He Lys Ala 
335 



j 
j 

'Gly Gly Gly Gly Gly 

! 15 

jPro Qly Gly Met Leu 
\ 30 

jGly Pro Pro Pro Pro 
< 45 



Best Available Copy j 

i 

i 

047 

Pro Met lie Arg Val Arg lie Lys Tyr 
50 55 

j 

Asn lie Ser Pro Gin Ala Ser Phe G^.' 
65 70 ; 

i 

Gly Pro Thr Gly He His Hie Gin A6£> 



Lys Glu Arg Asp Ser LyB Ala Phe U 
100 10 



035 18«10.2Q : 02 16 



1 Tyr His Glu He 



I 



Lys Met Leu Thr 
80 

Met Tyr Lys Asp 
95 



Lys Ser Lys Met Val Leu He Glu As Pjj'fei o ! Ijeii Ser Gin Glu Lys Arg 



Phe Leu Glu Met Arg Lys He Ala L^sj! hrHr ! GluriLye Ala Ser Lys Ala 



j 125 



lie Ser Asp He Ser Leu Glu Val A^£p' Ar< 
145 ' 150 



Ala Phe Glu Met Val Thr Lys Ly6 Gly 
165 ' 



Leu Val Thr Val He Glu Leu Leu Me 

180 M%\> 



Ala He Val Ala Glu Gly Asp Val t-rs lL^u' 
195 200 fT B - ,f ' ! 1 



Lys Arg Val Gin Aan Tyr Val Glu T 1 £ i Eevi 



Asn Ser Met Ala Asn Gly Gin Gin 
225 230 



Leu Ala Pro He Gin Glu His Asn 
245 



Pro He Gin Ser Leu Met Asp Met 
260 



Gin Glu He Glu Glu Glu Pro Arg 
275 2B0 



Leu Asp Ser Ser Ala Lys Trp Glu 
290 29S 



Sly Gly Arg Val Ser 
160 



lie Ala Glu Lys Asp 
175 



Leu He Lys Leu Asp 
190 



Slid" Arg Lys Met Gin Val 
' ' 205 



j I 

' jAla Leu Lys Val Lys 



Ser Thr Ala Gin Arg 
240 



3lu lArg Gin Glu Gin Lys 
255 



.Tyr Lys Glu Lys Lys 
270 



Slid Glu Gly Pro Phe Val 

' " 285 



A^ijp(| His His Pro Val Thr 
300 



Best Available ( 



Pro Leu Ser Ser Thr Thr Ala Lys , 
305 310 



Asn Trp Glu Phe Phe Asp 
325 



<210> 99 

<211> 189 

<212> PRT 

<213> Arabidopsis thai i ana 

<400> 99 

Met Ala Lys Ser Pro Val Glu Val 

1 5 

Pro Glu Asn Phe Ala Glu Tyr Gly 
20 

Gly Ala Gly Phe Gly Pro His Asp 
35 40 

Thr Pro Arg Leu Tyr He Leu Arg 
50 55 

Phe Lys lie Thr His His Ala Lys 
65 70 

Gly Gly Asp Val Trp Tyr Met Gly 
85 



Gly His Leu Tyr lie Pro Pro Glu 
115 120 



Phe Ser Gly Pro Lys Phe Val Lys 
130 135 
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e Pro Pro Arg Phe 
320 



Pro lie Glu Ala Thr 



lu Ala Ser Arg Asp 



Eeujbisp Leu Ser Arg Gly 



jfhx Pro Leu Gly Phe 



Cys Leu Gly Ser He 



Pro Ser Leu He Glu 



Val Lys Ser Lys Ser 
110 



. lie Arg Val Phe Arg 
125 



i Gly Thr Trp His Ala 

'••14 0 



Gly Pro Leii Phe Ser Gly Ser Ser ; 
145 150 ; 



[:phe Tyr Asn Leu Glu 
160 



Leu Ser Asn Thr Asn Val yal Asp 

165 : 



Best Available Copy 
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047i|-^|p- 

Asn Asn Gly Val Ser Phe Gly Phe As 
180 19! 



\w 2S 

y fer Ser 



<210> 100 

<211> 182 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 100 

Met Ala Ser Ser Leu Gin Ser Ser Glk||§4et MibjMUihr Lys Glu Gin Met 

1 5 «THKp I |, I 15 

'A Ml j | 

Val Tyr Leu Phe Aap Arg Phe Asp Ttfij ||feu Imn Per Gin Ser Asp Val 



Lys Lys Arg lie Ser Asp Ala Val Asp 4 Asp \\ 

35 40 " i! ■ :!f •'' " 



Bin Glu Ala Val Ala 

111 45 



Val Thr Thr Ala lie Gin Glu Glu lid Phd 



Glu Met Gly He Aap 



Pro Gly Phe Gly He Gly Cys Leu GlhH fcyS|; 
Asn Asp Lys Glu Leu Met He Gly e|u 



Asn Ser Ala Tyr Glu 



Phe Leu Ala Lys Glu 



Glu Met Ala Cys Glu Glu Ala Glu LbJJpi^ 
ioo ib™ : 



Asp Gly Phe Glu Gin 
110 



LyB Met Lys Ala Leu Gin Gin Leu i 
115 120 



Lys Tyr Met Arg Lys Phe Ser Leu i 
130 135 



JM 

I 

li 



|||Gln Leu Glu Met Leu. 
125 



J-Ser Ala He Leu Gin 
1 14 0 



Lys Leu Gin Lys Gin Leu Glu Asn alia KGl^ jJpMf 'Glu Pro Glu Ala Ser 



Leu Leu ser Gly Glu Glu Met Glu ■ 
165 



II U 



J Arg Arg Arg Val Ser 
175 



Pro Val Phe Gly Ser Arg 
180 



Best Available C<jj|i 



<210> 101 

<211> 108 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 101 '. 

Met Ala lie lie Ala Ser Thr Phe G! 

1 5 

Glu Leu Pro Phe Lys Pro Val Thr G; 

20 2! 

Gin Arg Met Val Val Val Arg Ala qfji 



Glu lie Arg Lys Asn Glu App Lys VftM 
50 55 " a ! 



Glu Leu Ser Lys Asn lie Thr Pro ' 

65 70 

Thr Phe Pro Leu Cys Asp Gly Ser ] 
85 



Gly Asp Asn Val Gly Pro Leu Leu ijejij ffiyi 
100 ""' 



<210> 102 

<211> 185 : 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 102 

U«ffj lllill 

Met Gly Leu lie Pro Gin Pro Gln-KMilSer 
1 5 | I..H:UC_n 

Tyr Thr His Lys Leu Phe Leu Thr J 
20 ;f 

Ser Ser Ser Cys lie Phe Leu Thr' 
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Leu Ser Tyr Ala Gly 



ily ff a l Gly A ^9 Lys Gin 



Ely Gly lie Asn Pro 



Ser Val Val Val Thr 



ys Trp Arg Ser Gly 



ils Asn Lys Ala Asn 



Gin Glu Ser His Tyr 



Val Leu Leu Gly Ala 



Arg Leu lie Pro Ser 



Best Available Copy 



Leu Cys Gly Phe Phe Leu Hie Leu : 
50 55!' 



Ala val Ser Gly Cys Ala Alja Ala : 
65 70 



Ala Ala His Met lie Ala Tlir Val 

i 



Val Ser Val Leu lie Phe Tljlr Asn ' 
100 



Asn Ser Tyr Val Arg Glu Lys Glu . 

115 i 120 



Gly Gly Leu CyB Val Val ijLe Phe C'HisW &eu | ? 
130 1,35 



Leu Ala Phe Phe Leu Lys Tyr Tyr . 

145 150 : 



Gly Val Ala Met Lys Arg Tjhr Gly ] 
165 i 



Lys Asn Ser Pro Trp Ala Phe Gin ' 
180 j 



<2io> 103 

<2n> 181 j; 

<212> PRT I; 
<213> Arabidopsis thali&na 

[ 

<400> 103 

Met Ala Arg Arg Asp Val Leu Leu <| 

1 5 j. 

Val Ser Ala Val Ala Phe jftla Glu 
20 

Phe Tyr Leu Arg Thr Gly Ser He 
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hr Thr lie Ala Ala 



rs Asn Arg Trp Tyr 



Phe Gin Gly Ser 



e Leu Glu Ser Leu 
110 



He Leu Lys Leu Ala 
125 



rp He Val Leu Val 



.fLsp Gly Asp Asn Asn 
160 



3er Glu Glu Thr Leu 
175 



35 



40 



lie Ser Ala Arg He Tyr jAsp Lys 



50 



1:55 



Leu Leu Leu Ala Thr 



Asp Cys Val Tyr Thr 



Gly Thr Asp Ser He 



Tyr He Gly He Lys 



Best Available Co!| j 



Asn Deu Gin Ala Trp Ala Gly Leu Mel, 
65 70 i 



Glu Arg Gly Asn Leu Asp lie Phe Sex Giy 



Ser Pro He Cys Ala Leu A4n Leu t{ 
100 ! ic 



His Gly Trp Tyr Val Asn Tyr Val Gil 
115 J 12 0 p| 

Ala Gin Cys Ser Thr Gin Asp Phe G 
130 ip | 



Lys Leu Arg Asp Ser Val S.er Arg y 



Leu Ser Trp Val Val 
180 



<210> 104 

<211> 369 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 104 

Met Leu Gly Ala Gly Phe Gin Leu 
1 5 

Pro Phe Tyr Thr Ser Ala Lys Thr L 

20 !• I 

I I 

Gin Leu Arg Arg Ala Gin [Ser Asp j 
35 40 

Pro Ser Pro HiB Lys Gin Gin Leu! 
50 ' : 

Asn Leu Asp Arg Phe Leu 
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jp Tyr Asn Tyr Phe 



.a Pro Cys Leu Pro 



|ly Ser Gly Asp His 
110 



far Ala Gly Val His 
125 



le , Wm\ Gin Trp Leu Ala Thr 



r al iUpHfl: Asn Asn Cys Pro Val 

" " ' ■ 160 



31u lie Arg Lys Lys 
175 



Argi pjiW fovxg His Gly Asp Asp 
10 : i 



rgjMa !Asn Gin Arg He Asp 



SevRHBik. Val Pro Ser Ser Ala 



PrdJJ aacji Asp Leu Ser Ser Ser 



j Ser Val Pro Ala Gin 



Best Available Copy 



Phe Leu Ser Lys Thr Leu Leu Arg G~. u 



Asn Lys Leu Val Pro Tyr Phe Val Leu 



Ala Glu Trp Ser Ala Tyr Gl 
115 



PRfcyjl ST2 5 
zitg AjraJlAla Asp Asp Asp Tyr 



SLy Apd lie Trp Asp Ser Phe 
110 



y Thr GtL-yl tal Staff! Leu Val Leu Asn Asn 
120 I I ' llillll \ !25 



Asn. Lys Asp Arg Val lie Gin Tyr 
13 0 



Gin lie Tyr Ala His Ser H 
145 150 



Arg Pro Gly Asp Ser Ser Asp Ser 
165 



Val Ser Ser Asp Ser Asp ^er Glu 
180 



lie Ser Leu Arg Asp Gin His Gin 



Glu Pro Leu Gly Ser Gin Gly Arg 
210 



Asp Leu Pro Tyr lie Arg Glu Pro 
225 230 



Ala Ala Gin Phe Pro Glu 
245 



Arg Ser Ser Trp Phe Ser Val Ala 
260 



Thr Gly Pro Thr Leu Lys 
275 



Ser Leu His Thr Ser Phe Gly Gly < 
290 295 



Leu Thr Gin Pro Arg Glu 
305 310 



Leu Ala Ser Tyr Lys Phe J 
325 
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/al Bra} Ser Leu Ser Ala He 
' 140 



Asp sdtt'ser Leu Lys Ser Arg 
160 



?he ajjjg'Asp Ser Ser Ser Asp 



i/al sytiAla Arg Val Asp Cys 
190 



Met prate Glu Tyr Leu Glu Arg 
II in i20 



Ala feljjto Lys Val Leu Asp Leu 
" 240 



Leu \Vm<3 -Ser Cys Asp Leu Leu 
. • 2S5 



Tyr Hijo rile Tyr Arg He Pro 

■ " 270 



Ala cfljJ-s I'Phe Leu Thr Tyr His 

,: " : " ' 285 



Gly sir '.Glu Gin Ser Met Ser 
' . ?300 



Met Sfer:;Leu Pro Val Phe Gly 

.5: 320 

Led pyipi. Thr Pro He Gly Gly 
. . . „ , ■ 335 



Best Available Copy 



Ser Glu His Gin Leu Val Asr 
340 
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0 4 7 1 Efe Fl- PRdMgfet 2 5 
Ser Le| ; >he Gift tkia Ala Asp Lys Trp 
34S i ||;J||| : : . 350 



Leu HIb Ser Cys His Val Ser His Pr j 



<210> 105 

<211> 64 

<212> DNA 

<213> Artificial sequence 
<2Z0> 

<223> oligo-dT + T7 promoter 

<400> 105 
ggccagtgaa ttgtaatacg acteactata 



^efi Phe Phe Cys Arg 

365 



3cgaggcgtitt| fc.ttttttttt tttttttttt 
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